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FDITORIAL 
IS TOTAL PNEUMONECTOMY JUSTIFIED 
IN CANCER OF THE LUNG? 


HE tendency of history to repeat itself is being illus- 
trated today by the wave of popularity which total 
pneumonectomy is enjoying as a cure for cancer of the 
lung. Whenever a new field of surgery has been opened up by 
the removal of some bugaboo, an era of radical procedures in 
that field has followed. This was true of abdominal surgery 
when Lister removed the fear of sepsis. Now that fear of 
alterations in thoracic pressure has been largely removed 
from chest surgery, total pneumonectomy is being advocated 
for cancer of the lung, and about fifty cases have been 
reported within the last five years, attracting wide attention. 
It is a sad commentary on the surgical profession that we 
sometimes become so impressed by the skill and drama of a 
new surgical technique that, in our enthusiasm to try it, we 
allow our judgment to be biased as to what is for the best 
interest of the patient. And when a procedure is advocated by 
prominent surgeons, others do not always pause to weigh 
its value in the light of past experience in other fields. 
Furthermore, when a great surgeon and teacher has stated a 
clean cut principle, the influence of that teaching is likely to 
survive even when subsequent experience brings new 
perspective. Halsted’s teaching of radical surgery for all 
cancer was so thorough-going that radical surgery is still 
receiving credit for many five year cures which, in the light 
of our present knowledge of the histology and cytology of 
various grades of cancer, seems scarcely warranted. The 
investigations of Von Hansemann, Broders, MacCarty and 
others all point to the fact that the cellular elements of the 
particular neoplasm, rather than radical surgery for its 
removal, determine the ultimate prognosis, particularly with 
regard to metastasis. The laboratory observations are con- 


firmed by clinical experience. 
Certainly there is little in our experience with cancer of 


I 


| 
@ | 
| 


Pe American Journal of Surgery 


the cervix and cancer of the breast, two 
surgical fields in which we have the advan- 
tage of relatively long perspective, to prove 
that radical surgery is a cure for cancer, 
especially in high grade cancers. In the early 
days of treating cancer of the cervix surgi- 
cally, everyone regarded radical surgery as 
the operation of choice. But as late end 
results began to be checked, it was found 
that the life of a patient with a high-grade 
neoplasm was short, in spite of radical 
surgery; and that in Grades 1 and 1 the 
patients did equally well under less muti- 
lating procedures. In other words, the 
lesson was learned that, so far as this ana- 
tomic region was concerned, radical surgery 
did not prevent metastasis in high grade 
neoplasms. Women’s sexual apparatus were 
no longer sacrificed wholesale, and today 
complete hysterectomy, odphorectomy, and 
salpingectomy are relatively uncommon. 

Two decades ago cancer of the breast was 
treated with equal radicalism, the axillary 
glands being removed in most cases. The 
influence of Bloodgood and Greenough’s 
advocacy of extensive sacrifice of tissue was 
widespread. How much unnecessary suffer- 
ing this brought to women with low grade 
tumors, it is difficult to estimate. Suffice it 
to say that in many cases today simple 
mastectomy is giving as good results as 
radical mastectomy with removal of all 
glands, for the obvious reason that in the 
Grade Iv tumors it is practically impossible 
to prevent metastasis. Granting the value 
of early diagnosis, a clinically “early” case 
is quite likely to be biologically “late.” 
And it is the biology which will determine 
the prognosis. 

A survey of the literature in these and 
other surgical fields leads one to believe 
that the great bulk of cases reported as 
five-year cures following radical surgery 
are really low-grade neoplasms whose cells 
are well differentiated and from which the 
danger of metastasis is therefore limited. 
Personal experience confirms this point of 
view. The good results should be attributed 
to the relatively benign cellular structure, 
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and not to radical surgery, it being highly 
probable that less radical surgery would 
have produced equally good results with 
less suffering to the patient and _ less 
mutilation, with its undoubted psychologic 
effect. 

Is there any reason why the same princi- 
ples should not hold true in cancer of the 
lung? Is it not our duty to the patient. to 
profit by experience with cancer in other 
regions of the body; or must we learn over 
again, at the expense of the patient’s 
suffering, the lesson that radical surgery 
does not cure high grade cancer nor mate- 
rially delay metastasis? As Horsley has 
recently said in advocating less routinely 
radical procedures for carcinoma of the 
upper rectum, “‘something more than mere 
existence should be included in the objec- 
tives of surgery.” Granting that there are 
occasional cases in which for technical 
reasons total pneumonectomy must be 
done, ordinarily by every scund principle 
of surgery, healthy tissue should be pre- 
served, whenever possible. There is double 
reason for doing this in the case of the lung, 
for should the patient develop pneumonia 
after operation, or subsequently, he is 
going to be much better off with one and 
one-half lung thans with only one. 

In July, 1936, Walker collected forty- 
four cases of pneumonectomy, twenty of 
whom had died, a mortality of slightly 
less than 50 per cent. Nineteen of the forty- 
four cases were for cancer; the others, 
for inflammatory conditions. Of the nine- 
teen for cancer, twelve died shortly after 
operation, and a thirteenth reported as 
“recovered” died six months later of recur- 
rence. This gives a mortality rate of 68 per 
cent for the cancer cases. Walker comments 
significantly: “‘How permanent as regards 
the question of recurrence the results [of 
total pneumonectomy] will be, can only be 
ascertained after a much longer experience, 
but the supervention of both local recur- 
rence and cerebral metastases has already 
been recorded in cases where it had been 
hoped that the disease had been entirely 
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eradicated by complete removal of the 
lung.” 

Monod, a French surgeon, writes that 
“pneumonectomy is apparently more fre- 
quently indicated in America,” and won- 
ders whether a simpler operation and one 
less fatal might not gradually gain the 
confidence of the general practitioner and 
the patient. “It is not the legitimacy of 
total pneumonectomy which one argues 
about, but its efficacy.” 


HE entire country was shocked by 
the untimely death of Charles Mayo. 
Newspapers from coast to coast 

published columns concerning his career. 

To most members of the medical profession 

the salient facts of his personal history 

and of the great clinic founded by his 
brother and himself are well known. 

An outline of his biography is unneces- 

sary. The most fitting memorial to his 

useful life is the great institution which 


OBERT V. DAY, prominent urolo- 
gist and member of the Editorial 
Board of The American Journal of 

Surgery, died after a short illness on April 
29, 1939. His was a full and interesting 
life. His friends were legion. He _ will 


Editorial 


CHARLES MAYO 
1865-1939 


ROBERT V. DAY 


American Journal of Surgery 3 


Lobectomy will give the patient as good 
prognosis in low grade neoplasms as will 
total pneumonectomy; and in high grade 
neoplasms, experience in other surgical 
fields gives no promise that radical surgery 
will prevent metastasis. It seems, therefore, 
that we should take serious pause before 
advocating total pneumonectomy as the 
operation of choice. Lobectomy is biologi- 
cally more logical. 

Epwin JosEPpH GRACE, M.D., F.A.C.S. 


bears his name, whence scientific achieve- 
ments, revolutions in administration and 
refinements in techniques have poured 
forth. 

We can simply say that Charles Mayo 
will be missed. He was a great man and a 
splendid type of American physician. 
We feel that with his passing an era in 
American medicine has ended. 


be missed by hundreds of American 
physicians, but the loss will not be felt 
more keenly than by the Editor, Pub- 
lisher and readers of this Journal. 
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CARCINOMA OF THE UTERINE CERVIX* 


J. White, M.D. 


Director of Tumor Clinic, St. Mary’s Hospital 


SCRANTON, PENNSYLVANIA 


OWHERE in the history of medicine 
is there a codrdinated effort to con- 
trol a particular disease comparable 

to the concerted endeavor to control 
cancer. Nevertheless the mortality from 
carcinomatous disease is enormous and its 
ravages, instead of being diminished, are 
actually on the increase. 

In the past forty years the mortality 
rate of cancer has doubled; and, during the 
past five years, there has been an annual 
rise in the recorded cancer deaths of about 
forty per million of population. 

The aggregate loss of life from this 
disease in women is appalling, for of all 
women who die between the ages of 45 and 
65 not less than 20 per cent die of car- 
cinoma. Of these, approximately one-third 
die of carcinoma of the uterus which 
begins in go per cent of cases as carcinoma 
of the cervix. 

Exacting its toll of 10,000 victims 
annually in the United States,!! carcinoma 
of the cervix constitutes a problem of 
national interest that challenges medical 
erudition. But despite the inadequacy of 
current knowledge for the complete sup- 
pression of the disease, there are well 
established facts and sound working prin- 
ciples sufficient to save many lives. The 
final solution of existing perplexities cannot 
be awaited; advantage must be taken of 
knowledge already acquired. The sub- 
stance of that knowledge must be dis- 
seminated repeatedly until comprehended 
by every physician who deals with cancer. 


ETIOLOGY 


Although essentially a disease of middle 
life, 35 to 54 years, carcinoma of the cervix 
may occur at virtually any age. Probably 
the youngest patient on record with 
cervical carcinoma was a child 22 months 
old whose case Scheffey and Crawford 
reported. *4 

The direct cause of malignancy of the 
cervix, as elsewhere, is unknown. There 
are two main factors accepted as respon- 
sible for the development of cancer, viz., 
an extrinsic factor of chronic irritation, a 
stimulant to cytogenesis, and an intrinsic 
factor of susceptibility.!2 It has been 
estimated that 20 per cent of civilized 
human beings are predisposed, or exhibit 
an intrinsic susceptibility to cancer (Willy 
Meyer). 

The uterine cervix is so often the site of 
chronic infection, erosions, retention cysts, 
endocervicitis, polyps and lacerations that 
it is difficult to understand why it does not 
more often become carcinomatous unless 
credence is placed in the theory of intrinsic 
susceptibility. It is impossible to prove 
any hereditary influence clinically. It ap- 
pears that a degree of chronic irritation 
harmless to one individual is sufficient to 
produce carcinoma in another who, there- 
fore, must be susceptible. 

Erosions, circumoral cervicitis (Boller) 
occur in 75 per cent of parous and 25 per 
cent of nulliparous women. Cancer of the 
cervix develops in 97 per cent of cases in 


* Read at Hahnemann Hospital Staff Meeting, Scranton, Pennsylvania, October 20, 1937. 
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parous women and in the remaining 3 per 
cent it occurs in the nulliparous with 
cervical erosions of infectious origin.*? 
Bland® believes that injury of the cervix 
during childbirth “forms the propitious 
background for the ultimate development 
of cervical cancer.’’*° 


PATHOLOGY 


Carcinoma of the cervix is recognizable 
histologically either as epidermoid car- 
cinoma or as adenocarcinoma. The epi- 
dermoid form may arise in any part of the 
cervical canal or from the vaginal portion 
of the cervix about the external os. It is 
difficult to be certain of the site of growth 
origin, either grossly or histologically, 
except in the rarely discovered earliest 
stages. 

Cancer arising in the cervical canal 
proper may extend centrally to form the 
so-called inverting type of growth, or it 
may project distally into the vagina where 
It presents as an everting, villous-like 
mass. When it originates about the external 
os it shows a tendency to spread first to 
the neighboring vaginal mucous membrane 
and then to involve the cervical canal 
secondarily. 

Carcinomata with distinct infiltrative 
qualities that begin at or within the ex- 
ternal os may not present the usual 
appearances of malignancy. Puckering and 
retraction of the cervix, which, if the 
process is advanced, involve the vaginal 
fornices and result in characteristic indu- 
ration, are suggestive evidence of an 
infiltrating lesion. 

The earliest demonstrable cancerous 
lesions of the cervix are said to appear as 
small, leucoplakia-like areas; minute bos- 
selated or papillary projections; small, 
bleeding, superficial ulcerations; or as 
localized cervical enlargements due to 
tumor formation within the wall of the cer- 
vix without the loss of surface epithelium.” 

However, probably because of the mild- 
ness and paucity of symptoms, patients 
rarely seek professional consultation in the 
earliest stages of the disease. Consequently, 
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able clinicians of broad experience have 
gone through a normal span of active 
practice without an opportunity to study 
one of these early lesions. Nevertheless it 
should be remembered that cancer of the 
cervix manifests itself in its mcipience, 
when it is most amenable to proper treat- 
ment, by characteristic features which 
should be unremittingly contemplated dur- 
ing every vaginal examination. 

There are three forms of the disease 
frequently encountered, which represent 
later stages of growth: 

1. The commonest and most malignant 
form gives rise to widespread infiltration 
of the surrounding tissues and may quickly 
involve the lymph nodes. It extends 
deeply in the direction of the internal os, 
causes enlargement of the cervix as a whole 
and eventually produces a deep crater 
lined with an irregularly granular, friable, 
sloughing debris which bleeds readily. 

2. A superficial, large, fungating, cauli- 
flower-like mass projects into the vaginal 
vault where it produces contact growths. 
It arises in the region of the external os and 
shows little tendency to invade the deeper 
structures. It is of intermediate malig- 
nancy, although ulceration and hemor- 
rhage occur readily and early. 

3. The least common variety occurs as a 
flat, indurated ulcer of comparatively slow 
growth which tends to spread superficially.® 

Carcinoma of the cervix is so multi- 
farious in its variations that it is impossible 
to describe all of its diversities. Biopsy 
specimens frequently will reveal areas of 
malignancy that are otherwise totally 
unsuspected. When these microscopic areas 
are examined, the cervical epithelium will 
be seen to undergo an abrupt hyperplastic 
change; but the most important alter- 
ations are in the epithelial cells proper. 
There is a loss of normal cell differentia- 
tion, and the cells show irregularities in 
size, shape and staining qualities. Hyper- 
chromatism, anaplasia, and the presence 
of mitotic figures are observed. 

In the absence of invasion, there is 
hesitancy in some quarters in making a 
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histologic diagnosis of malignancy. Martz- 
loff prefers to designate these lesions 
“probable beginning epidermoid cancer” 
while Broders favors the term “carcinoma 
in situ,” in the definition of which he 
includes the intraepidermal epithelioma of 
Borst and Jadassohn.® It remains contro- 
versial whether invasion is necessary to a 
diagnosis of malignancy. There is ample 
authoritative opinion in support of either 
side of the question.”:"® Nevertheless, until 
the argument is finally settled, it is prac- 
tical to state that these cell changes should 
be considered malignant and that each 
case presenting such changes should be 
treated accordingly. 

Usually carcinoma of the cervix Is 
described as of squamous cell type, but in 
form it is. by no means constant and 
typical. Variations will be met depending 
upon whether the growth arises from the 
squamous epithelium of the vaginal portion 
of the cervix, or from the columnar epi- 
thelium of the cervical canal. Cells repre- 
senting squamous, transitional and basal 
layers are encountered, and frequently 
several types are intermingled in the same 
neoplasm. In any case, however, there is a 
predominance of one or another cell type. 
Not infrequently, because of the cellular 
characteristics and the degree of stroma 
response, these cancers are classified as 
basal, medullary, scirrhous or alveolar 
forms. 

Invasion of the cervix is manifest in 
broad masses or branching columns of 
cells, which show many mitotic figures, 
growing into the deeper structures. The 
center of these cellular masses may be 
degenerated and liquefied, a circumstance 
suggesting the term alveolar carcinoma 
which is occasionally mistaken for adeno- 
carcinoma. Changes in the stroma are 
invariably present, usually in the form of a 
lymphocytic infiltration along the margin 
of the tumor. Occasionally the stroma and 
cells undergo focal hyalinization. Circula- 
tory alterations result in areas of surface 
necrosis and ulceration that subsequently 
become infected. On the surface of the 
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neoplasm there are fine, villous-like proc- 
esses composed of a central blood vessel 
surrounded by a fibrillary outgrowth of 
stroma covered with epithelium. These 
excrescences account for the bleeding which 
follows slight trauma. When ulceration is 
extensive, much of the microscopic picture 
may be obscured by an inflammatory 
reaction. 

Adenocarcinoma, which comprises ap- 
proximately 5 per cent of cervical cancers, 
cannot be distinguished grossly from epi- 
dermoid carcinoma. However, the micro- 
scopic picture is typical in that it presents 
a glandular structure with more or less 
intervening fibrous stroma. Adenocarci- 
noma may arise from glandular epithelium 
in any part of the cervix; and, although it 
does not have an invasive tendency, Its 
spread, through metastasis and extension, 
may closely resemble that of epidermoid 
carcinoma. 


INVASION AND METASTASIS 


The rapidity with which a cancer spreads 
and metastasizes is a fairly constant index 
of the degree of malignancy of the primary 
tumor, but it is not an index of its curabil- 
ity at a given period. Considered broadly, 
the earlier extension and metastasis occur 
the greater is the degree of malignancy. 
However, metastasis to the lymph nodes 
and viscera are not dependent upon the 
extent of the primary tumor. A very early 
case may show extreme nodal involvement 
while another, far more greatly advanced, 
may produce few or no secondary deposits. 

There are three distinct routes by which 
cancer cells are disseminated: 

1. Permeation of connective tissue lymph 
spaces is the principal source of spread. 
From the initial site of growth microscopic 
cell elements extend along these spaces to 
invade the cellular tissue of the para- 
metrium, or upward through the portio 
into the supravaginal cervix and thence 
anteriorly into the vesicovaginal septum 
with subsequent forward permeation into 
the bladder wall. They may extend pos- 
teriorly into the rectovaginal septum or 
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pass backward through the lymph spaces 
of the uterosacral ligaments to invade the 
rectum. Not infrequently they extend 


Fic. 1. Epidermoid carcinoma of differen- 
tiated squamous cell type. (X too.) 


downward into the tissues of the vagina, 
and, less commonly, upward to involve 
the corpus of the uterus. As the result of 
necrosis and ulceration various fistulae 
between the bladder or rectum and the 
vagina are prone to develop. 

2. Metastasis by way of the lymph 
vessels commonly occurs and may happen 
during any period of the disease. Often 
nodes that are nearest the primary tumor, 
and which naturally are expected to be 
the first involved, are found absolutely 
cancer-free while a more distant group 
will show marked secondary deposits. It 
would seem that there is a direct relation- 
ship between lymph stasis or lymphatic 
obstruction and the site of neoplasia?® 
which, if not of primary etiologic impor- 
tance, certainly is of respectable sig- 
nificance in the localization of secondary 
transplants. The order in which groups of 
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lymph nodes are implicated in carcinoma 
of the cervix follows: (a) those at the base 
of the broad ligament; (b) those in the 


Fic. 2. Same as Fig. 1. (X 430.) 


iliac regions; (c) hypogastric; and (d) 
sacral groups. 

3. Metastasis by way of the blood 
stream is a late complication of advanced 
cases. It results in secondary malignant 
implants in remote tissues, the viscera 
and bones. 


EXTENT OF GROWTH AND PROGNOSIS 


Experience conclusively proves that the 
prognosis in carcinoma of the cervix is 
primarily dependent upon the extent of 
the growth and that other considerations, 
including histologic grading, are com- 
parably less significant. 

For the purpose of briefly designating as 
belonging to one of several groups those 
cases having common limits of extent, 
various classifications have been devised. 
These are based chiefly upon the anatomic 
distribution of the disease as observed 
clinically. Most gynecologists have adopted 
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the clinical classification proposed by the 
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Such complicating factors as cardiorenal 


Cancer Committee of the League of disease, obesity (Lund) concomitant preg- 


Nations, viz., 


Fic. 3. Epidermoid carcinoma of transitional 
cell type. (X 430.) 


Group !. Earliest lesions, limited to the 
cervix; free mobility of the uterus. 

Group 2. Invasion of the vaginal wall; 
slight involvement of the paracervical and 
parametrial tissues, uterus mobile. 

Group 3. Marked infiltration of the 
paracervical and parametrial tissues; uterus 
fixed. 

Group 4. Invasion of adjacent viscera 
with or without fistula. May be distant 
metastases. 

Adversity in the prognosis is directly 
proportional to the progression of the 
disease from one clinical group to another; 
and it is also inversely proportional to the 
resistance of the maturer cancerous cell 
forms to radiation. The prospect of curabil- 
ity is only further unfavorably altered 
by complicating factors providing the 
treatment is adequate and judiciously 
administered. 


nancy, and a persistent pyometra which 
affect the plan as well as the results of 
therapy, together with local infection, the 
latter universally present but varying in 
degree and response to treatment, are of 
contrary influence. Likewise complications 
arising during the course of therapy, 
pyelitis, uremia and pelvic peritonitis, any 
of which may of themselves prove fatal, 
naturally induce unfavorable effects. 

However, when the diagnosis is made 
early, that is, during the first stage of the 
disease, cure is said to be possible in 
approximately 50 per cent of cases, but 
the probability of cure steadily dimimishes 
as the disease unhappily advances to 
become a certain fatal malady.” 


SYMPTOMS 


There are no symptoms pathognomonic 
of carcinoma of the cervix,?:!* but there 
are two most important suggestive signs 
that indicate the possibility of its exist- 
ence; (a) an unusual discharge, (b) inter- 
menstrual bleeding. 

Frequently the principal complaint is 
of a thin, watery or serous discharge that 
may be inodorous or malodorous, small in 
amount or copious. Conversion of an 
ordinary leucorrhea into a dark brown or 
hemorrhagic-tinged mucous exudate should 
lead to the opinion that its source Is 
probably malignant. The sudden yielding 
of a cervical obstruction, resulting in a 
gush of serous or purulent material fol- 
lowed by hemorrhage, is a notable sign 
warranting careful microscopic investiga- 
tion of curetted cervical tissue. 

Most commonly the very important and 
only symptom which attracts the patient’s 
attention is the unexpected appearance of 
blood issuing from the genitals. Rarely 
this bleeding may be in the form of an 
increased menstrual flow; sooner or later, 
however, it occurs between periods either 
without apparent cause or induced by 
slight trauma, coitus, douching, abdom- 
inal effort or defecation. At first the 
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hemorrhage may be very slight, a few 
drops characterized as “spotting”’; later, 
however, bleeding occurs more frequently 
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relaxation and cicatrices, or the presence 
of a simple, putrid or hemorrhagic dis- 
charge. These signs, although not prime 


Fic. 4. Adenopapillary carcinoma. (X 
100.) 


and in larger quantities. Between profuse 
hemorrhages in advanced cases there may 
be a putrid discharge containing necrotic 
carcinomatous tissue. As the disease ad- 
vances, recurrent or constant blood loss 
induces a relative degree of secondary ane- 
mia. Toxemia, a later manifestation, results 
in lassitude, anorexia, fever, sweats and 
abdominal distention. Pain, never an early 
complaint, supervenes at the infiltration of 
neighboring or distant viscera. It, com- 
bined with anemia and cachexia, initiates 
the triad of despair. 


DIAGNOSIS 


The early diagnosis of cervical cancer Is 
based entirely upon objective findings. It 
Is imperative, therefore, that a critical 
physical examination be made in every 
suspected case. 

Inspection of the external genitalia may 
reveal evidence of birth injuries, perineal 


Fic. 5. Same as Fig. 4. (X 430.) 


factors in the diagnosis of malignancy, 
bear a degree of importance not to be 
disregarded. 

Digital examination is made to determine 
whether the cervix is smooth, lacerated, 
soft, cystic, firm, nodular, swollen, indu- 
rated or retracted. In early cases palpation 
may not be informative. Small, superficial 
ulcerations are not palpable. The presence 
of friable tissue which bleeds freely when 
manipulated is characteristic of cervical 
carcinoma. The existence of vaginal in- 
volvement is evident in the palpation of 
brawny, irregular, local induration. 

Bimanual examination reveals the pres- 
ence or absence of uterine mobility, the 
presence or absence of induration in the 
fornices and, to some extent, the degree of 
involvement of the broad ligaments in later 
cases. 

Rectal examination proves to be unen- 
lightening except in advanced cases. How- 
ever, vaginorectal examination, a procedure 
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wherein the index finger is passed into the 
vagina simultaneously with the insertion of 
the adjoining mid-finger into the rectum 


Fic. 6. Adenocarcinoma. (X 100.) 


for the purpose of palpating the paracervi- 
cal tissues between contiguous finger sur- 
faces, has established merit; and we endorse 
the opinion of those who claim that palpa- 
tion of the cervical broad ligaments is 
most satisfactorily accomplished by this 
maneuver. 

Speculum examination is best accom- 
plished with the patient in the dorsosacral 
(lithotomy) position and with the field well 
illuminated. Visualization of the source and 
nature of a discharge is quite important. If 
excessive, the exudate should be removed 
gently with gauze or cotton pledgets. The 
physical characteristics of a cervical cancer 
are dependent upon the duration and 
variety of growth as well as upon its point 
of origin. When the neoplasm is still within 
the confines of the cervical canal and not 
visible, or when it is not sufficiently 
advanced distinctly to alter the appearance 
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of the cervix, speculum observation is of no 


assistance. 
In the more advanced infiltrating or 


Fic. 7. Same as Fig. 6. (X 430.) 


inverting types of cancer, without visible 
ulceration, the most important findings 


may be retraction of the cervix with 
puckering about the external os. When 
ulceration is present, although chance 
favors a diagnosis of malignancy, the con- 
clusion must not be unremitting. Sarcoma, 
tuberculosis and syphilis, although com- 
paratively rare, may produce ulceration of 
the cervix, as may other nonspecific and 
benign lesions.14 

At this juncture of the examination 
under direct vision, a long, blunt, beaded- 
point probe should be pressed gently 
against the visible lesion. If the probe 
readily penetrates a soft, friable tissue and 
thus easily induces bleeding, the examiner 
may be reasonably certain that the area Is 
malignant (Krobach). 

Colposcopic examination of the cervix Is 
made with a suitably mounted, low-power 
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binocular loupe which provides a magni- 
fication of ten to fifteen diameters. Its 
purpose Is to reveal small deviations from 
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is believed specific for the absence of 
carcinoma.* 
The Schiller test is a negative diagnostic 
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Fic. 8. Diagrammatic transverse view of radium application. 1, 50-75 mg. 
radium element in ametal rubber tandem. 2, vaginal fornix. 3, 10 mg. radium 
element. 4, broad ligament. 5, ametal rubber colpostat. 6, platinum capsule. 


the normal which may escape unaided 
vision. This procedure encourages a more 
minute inspection of the cervix; but a 
characteristic malignant lesion observed 
through the colposcope should be detecta- 
ble without the aid of magnification. 

The iodine reaction of Schiller “is of 
value in locating new growth as long as It Is 
in the stage of a carcinomatous layer.” The 
theory of the procedure is that normal 
vaginal and cervical epithelium contains 
glycogen which reacts with iodine to 
produce a deep brown color. Areas of 
stratified epithelium that deviate from the 
normal, such as carcinoma, hyperkeratosis 
and superficial abrasions, lose their glyco- 
gen. In consequence, they remain unstained 
or assume a faint yellow tint. 

The test is readily performed. The cervix 
is exposed and wiped free of secretion. 
Gram’s iodine solution (iodine 1; potassium 
iodide 2; water 300) is applied generously 
and the cervix is examined one minute 
later. Unstained or slightly tinted areas 
are considered positive. A negative test 


method; it directs attention to a lesion that 
may or may not be malignant. It is not 
specific for cancer,® and the tissue which 
does not stain mahogany brown, represent- 
ing a positive Schiller test, must be 
submitted to histologic study. 

We regard both colposcopic examination 
and the iodine reaction as of academic 
interest. 

Microscopic examination of removed 
tissue is the only means by which carci- 
noma of the cervix may be diagnosed with 
any degree of incontestible precision. It is 
imperative in every case that an excised 
portion or curettings of the cervix be 
submitted to histologic study. Treatment 
for a supposed carcinoma unsubstantiated 
by microscopic verification is likely to deal 
great harm to the patient, cast unwar- 
ranted aspersions upon an otherwise highly 
valued form of therapy and simultaneously 
result in the collection of false statistics. 

In procuring biopsy material it is best to 
use some form of thermocautery knife in 
order to prevent the diffusion of cancer 
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cells and bacteria and to control hemor- 
rhage. It is inadvisable to remove sections 
from unanesthetized patients because of 


1. Malignant cerviz 
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COLPOSTAT 
Fic. 9. Diagrammatic posterocoronal view of 
colpostat application. 1, malignant cervix. 
2, platinum capsule. 3, radium element. 4, 
ametal rubber colpostat. 


the hesitancy of the operator to induce 
pain in the removal of sufficient tissue. 

Sections should be adequate and include 
not only tissue that grossly appears to be 
malignant but also a portion beyond the 
margin of growth, preferably a full thick- 
ness of the cervix, in order to show charac- 
teristic features to the best advantage. 
Unless removed tissues contain some of the 
cancer cells, when present, the diagnosis is 
certain to be erroneous, and a life may be 
sacrificed. In a carcinomatous suspect, 
with no visible lesion on the vaginal portion 
of the cervix, a curettement is advised. It is 
believed that little hazard is involved mn 
properly excising material from a cancer; 
and we persist in advocating biopsies 
regularly im the clinic. 

Cystoscopic examination is indicated in 
manifest or suspected involvement of the 
anterior vaginal wall, and when there are 
bladder symptoms. Bullous edema or dis- 
tinct carcinomatous invasion of the bladder 
mucosa are complications that inalterably 
modify the plan of treatment. Cystoscopic 
findings may be called into medicolegal 
evidence for the purpose of determining 
whether a subsequently developed fistula is 
the result of the cancer or of the therapy. 


PROPHYLAXIS 


It is generally agreed that carcinoma of 
the cervix tends to arise from an area of 
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chronic inflammation. Cervical lacerations 
inevitably become inflamed and are, there- 
fore, to be regarded as potential precursors 


Fic. 10. Diagrammatic sagittal section showing 
radium application. 1, empty bladder. 2, retention 
catheter. 3, uterine corpus. 4, radium tandem. 
5, cell of colpostat. 6, gauze vaginal pack. 7, rectum. 


of cancer. But it must be remembered that 
chronic inflammatory disease of the cervix 
frequently appears in the absence of birth 
injuries. Erosions are ultimately and there- 
fore universally inflammatory whether they 
arise through a congenital failure of the 
columnar epithelium to retract within the 
cervical canal or whether they originate 
through mechanical or chemical irritation 
as Is frequently the case in the nulliparous. 

Statistical reports indicate that cancer 
develops in the cervical stump after supra- 
vaginal hysterectomy in 1.8 to 2.0 per cent 
of cases.** Béclere®’ found the incidence to 
be 2.6 per cent. However, it is an experi- 
enced fact, corroborated by the impression 
of others,*!:71 that in many of these cases 
the cancer is residual and was present 
before the operation. Generally considered, 
however, a greater number of patients will 
die from a complete operation (panhyster- 
ectomy) than from cancer arising ma 
cervical stump; and, therefore, the differ- 
ence in mortality potential between sub- 
total and total hysterectomy precludes the 
admonition to perform panhysterectomies 
in all cases. 

Mindful of the considered sources of 
cervical carcinoma origin and of the 
advanced stage of the disease when pa- 
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tients are referred for treatment, it Is 
evident that prophylactic measures prop- 
erly directed are of the greatest importance 


nw 


Fic. 11. Sagittal section of regional cancer metas- 
tases. I, vagina. 2, supravaginal cervix. 3, broad 
ligament. 4, rectovaginal septum. 5, vesicovaginal 
septum. 6, round ligament to inguinal nodes. 7, 
hypogastric nodes. 8, lumbar nodes. 


in the prevention and control of cancer. To 
that end it is recommended that: 

1. Medical schools and general hospitals 
establish and maintain tumor clinics pri- 
marily for their greater benefit to the 
patient, but also for the specific and addi- 
tional purpose of teaching the essentials of 
examination, diagnosis, prophylaxis and 
treatment of cancer as it affects various 
structures. 

2. Tumor clinics, national, state and 
county medical societies sponsor and ar- 
range educational programs not only for 
the purpose of providing professional post- 
graduate opportunities but as well for 
the purpose of disseminating informative 
cancer facts to the reading and non-reading 
public. 

3. Abdominal examinations of women 
past the age of puberty include inspection 
of the cervix. 

4. All women after the age of puberty 
have a complete gynecologic examination 
yearly. 

5. The usual examination at the end of 
the puerperium be supplemented by similar 
examinations six months and one year 
later. 

6. Cervical birth injuries be repaired as 
soon as discovered. 

7. Erosions, cervicitis, polyps, leuco- 
plakia and infectious processes, whether in 
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parous or nulliparous women be treated 
promptly by surgery or cautery until 
completely replaced by normal epithelium. 


3 

Fic. 12. Coronal section of 
regional cancer metas- 
tases. I, vagina. 2, supra- 
vaginal cervix. 3, broad 
ligament. 6, round liga- 
ment to inguinal nodes. 
7, hypogastric nodes. 8, 
lumbar nodes. 


8. When certain malignancy is not 
already present, the mucosa of cervical 
stumps, including that of the endocervix, 
be destroyed by cautery within four weeks 
after subtotal hysterectomy. 


TREATMENT 


Dependent upon the degree of progres- 
sion of the disease, as ascertained from its 
anatomic distribution or clinical stage, 
there are three acceptable forms of therapy 
for carcinoma of the cervix, namely, 
radical surgery, irradiation plus surgery, 
and irradiation. In general, however, irra- 
diation efficiently administered is the 
safest and most certainly curative method 
of treatment.‘ 

The limitations of surgery are well 
recognized, and there is a growing tendency 
to restrict operation to the earliest stage of 
the disease where risks of immediate death 
are minimal and where the outlook for cure 
is good. “In the majority of cases, however, 
the carcinoma has passed beyond the stage 
of operation when the patient is first seen, 
and even those in the operable group are 
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chiefly in the later rather than the earlier 
stages of the disease. This unfortunate fact 
Is universally accepted both in Europe and 
America.’”” 

In spite of the circumstance that only 
10 or 15 per cent of patients are seen 
sufficiently early to offer any operative 
prospect of cure,”‘ palliative hysterectomy 
Is necessary in those instances where 
radiation facilities are inadequate, where 
there is a complicating, persistent pyo- 
metra, and where the unenlightened pa- 
tient refuses radiation therapy. Except in 
those comparatively few situations wherein 
the surgeon has no alternative but to 
invoke palliative measures, certain condi- 
tions demand thoughtful consideration 
before operation is undertaken. The para- 
metria and the regional lymph nodes must 
be free of cancer; the bladder and the 
rectum must not be involved; the vagina, if 
invaded, must permit of resection that will 
allow a margin of tissue at least 3 cm. from 
the growth; neither the ureters nor the 
kidneys should show pressure damage, 
hydroureter or hydronephrosis, and distant 
visceral metastasis must be absent. Above 
all else, the patient must be a good opera- 
tive risk. 

Once the surgical method of approach is 
decided upon, it should be fully realized 
that carcinomatous cells that have invaded 
neighboring pelvic structures may ulti- 
mately terminate the life of the patient 
unless the operation is distinctly radical. 
To combat the possibility of recurrence 
from residual cancerous tissue, without the 
aid of irradiation, entails isolation of the 
ureters, a wide parametrial dissection and 
complete removal of the uterus together 
with a broad cuff of adjacent vaginal 
tissue. This can be accomplished best 
through an abdominal approach and by 
strict adherence to the technique of 
Wertheim. 

Following the advent of radiation ther- 
apy there developed a progressive inclina- 
tion to confine the operative treatment of 
carcinoma of the cervix to very early cases 
or to those cases which for one reason or 
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another, as above specified, could not be 
satisfactorily treated by any other method. 
The reasons for this trend are apparent. 
Aside from the technical difficulties, radical 
hysterectomy entails a high morbidity and 
mortality rate; and any procedure that has 
an established mortality rate varying from 
16 to 20 per cent**-*7 is not to be undertaken 
complacently. Besides, “‘Its [the opera- 
tion’s] execution is so difficult as to render 
it highly hazardous except in the hands of 
a very few specialists.” Likewise, it is 
often problematic whether or not distant 
invasion has occurred before operation; 
and it is an established fact that patients 
who have advanced beyond the operable 
stage, without exception, are doomed to 
suffering and death unless given the benefit 
of radiation. 

As an alternative it is proposed that 
surgery and radiation be combined. Advo- 
cates of this plan recommend that a full 
course of x-ray and radium be given six 
weeks before operation in those cases where 
surgery is contemplated.*?** Some gyne- 
cologists implant radium at the time of 
operation while others employ x-ray ther- 
apy postoperatively. There seems to be no 
controversy as to whether surgery should 
be fortified by radiation but rather a 
disagreement as to whether radiation 
should supplant surgery in all cases. 
Déderlein® aptly expressed himself to the 
effect that radiologic therapy does every- 
thing that radical surgery can do, and that 
it is less drastic and less dangerous.” 

Primary radium irradiation is. broadly 
applicable; it is productive of numerous 
cures even in advanced cases; its applica- 
tion carries little morbidity and practically 
no mortality; and, when not curative, it 
prolongs life and ameliorates suffering. 
Perhaps in no other condition is radium 
more profoundly and incontestably efficaci- 
ous than in the treatment of carcinoma of 
the cervix. Judiciously applied in adequate 
dosage, its effects are frequently startling. 

In the regulation of radium dosage there 
are three fundamental factors that must 
be taken into account, namely, the qualita- 


New Series Vou. XLV, No. 1 


cates the form of radiation, 


White—Cervical Cancer 


tive factor, the quantitative factor and the 
time factor. The qualitative factor indi- 
radon or 
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ence, to become somewhat expert in its 
application. 


For some undetermined reason the 
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radium element. The quantitative factor, 
expressed in Grams (Curies) or fractions 
thereof, has to do with the amount of 
irradiation, the distance from its source and 
the character of screening, lead, brass, 
gold, silver, platinum, rubber. The time 
factor indicates the period of exposure; and 
it is of the greatest importance in the treat- 
ment of human cancer.” These factors 
are constant the world over; yet, there are 
scarcely any two prominent clinics that 
employ identical radiation technique, al- 
though the statistics of those with an expe- 
rienced personnel using adequate dosage 
show approximate results. 

Equally important as the understanding 
of what comprises an adequate dose of 
radium in a given case is a reasonable 
experience in its application. Radium is by 
no means a simple remedy that may be 
applied casually without serious conse- 
quences. Because of its potential dangers it 
should be used only by those who have had 
an opportunity, through supervised experi- 


Fic. 13. Plan of recording radium application. 


impression is extant that a large quantity 
of radium is necessary for the proper treat- 
ment of cancer; and a number of inade- 
quately informed physicians are of the 
opinion that “there is insufficient radium, 
except in a few of the larger centers, to do 
more than stimulate neoplastic growth.” 
This notion is distantly remote from 
indisputable fact. Basing his statement 
upon his own experience with autopsy 
material, Ewing appropriately says: 

‘The main practical conclusion I wish to 
draw from all these data is that the danger 
of stimulating the growth of tumors by the 
present methods of radiotherapy is ex- 
tremely remote, while the idea that in- 
adequate radiotherapy can endow the 
cells with increased vitality is quite 
unreasonable.” 

Nevertheless the employment of inade- 
quate quantities of radium is not to be 
condoned; and the therapist with no more 
than 50 mg. available is to be considered a 
menace to cervical cancer patients. In- 
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sufficient dosage which cannot adequately 
sterilize the neoplasm renders it radio- 
resistant and makes future, safe irradiation 
dosages difficult to compute. 

Inasmuch as few cases are anatomically 
identical and each, therefore, requires 
individualization of therapy, varied in 
accordance with the character, location and 
extent of the disease, and its complications, 
no single method of radium application is 
universally applicable; and the fallacy of an 
endeavor to outline a routine method of 
applying radium in the average case Is 
clearly obvious. 

However, it may be unequivocally stated 
that the minimum total dose of radium 
should not be less than 2400 mg. hours and 
that the maximum total dose should not 
exceed 8000 mg. hours. The radium should 
be distributed in such manner as to irra- 
diate the entire cervix, the uterus and the 
parametria through intrauterine and vagi- 
nal applicators. It is our custom to use for 
this purpose an intrauterine tandem of 
50 to 75 mg. of radium element filtered 
through 1 mm. of platinum-iridium and 
3 mm. of ametal rubber. This intrauterine 
applicator is permitted to remain in situ 
until one-third to one-half the total com- 
bined dosage is delivered. Concomitantly 
placed with the intrauterine applicator are 
the vaginal applicators. These are applied 
to the cervix and the vaginal fornices by 
means of a colpostat or similar device, and 
consist of 0.5 mm. platinum filtered needles 
or capsules of not less than 10 mg. nor more 
than 20 mg. in each ametal rubber cork of 
the colpostat, which rubber corks add 
another centimeter of filtration. The irra- 
diation period continues for 120 consecu- 
tive hours. The applicators are removed 
every twenty-four hours and before their 
reinsertion the vagina is gently douched 
with a liter of warm sterile water. The 
bladder and rectum are protected by care- 
fully forcing them away from the radium 
containers with intravaginal plain gauze 
packing. A retention catheter is maintained 
in the bladder during the course of primary 


treatment. 
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Unless complications ensue, such as 
inflammatory adnexal changes or a rise in 
fever above 101°F., the treatment is mas- 
sive and continuous in accordance with the 
French method, because it is believed that 
by this means the entire tumor is subjected 
to a thoroughly uniform dosage and that 
there is delivered a relatively and abso- 
lutely higher dose of devitalizing rays, with 
a consequent more beneficial parometric 
effect,22 without risk of severe reaction or 
danger to the patient. Also it is understood 
that biologic tissues have the ability to 
recover rather promptly from irradiation 
and, therefore, a more prolonged effect may 
be induced by continuous exposure. Fur- 
thermore, if the dosage is administered in 
three or more stages the danger of ascend- 
ing infection is said to be increased.” Short 
period exposures definitely enhance the 
factor of uncertainty. 

If given before the radium application, 
deep Roentgen therapy may at the earliest 
moment effect several actual as well as 
theoretical advantages: it affects malignant 
cells beyond limits attainable by radium, it 
reduces the activity of cell proliferation, it 
decreases the size of the larger primary 
tumor, it controls hemorrhage and _ it 
unfavorably influences local infection. By 
these means x-ray commonly facilitates the 
application of radium. Pre-radium Roent- 
gen therapy probably will never sup- 
plant post-radium Roentgen therapy; but 
whether the former will be utilized to 
supplement the latter in all cases remains 
to be determined, and will depend upon 
results not yet evaluated. It has been the 
plan, except for the cases classified as 
belonging in group I, immediately the 
primary radium treatment is completed 
and the patient’s condition permits, to 
institute high voltage Roentgen therapy. 
It is by means of this adjunct that the 
development and spread of cancer cells not 
previously destroyed may be prevented. 
Patients who have very extensive tumor 
masses and where an endeavor is made to 
reduce the neoplasm to facilitate the 
application of radium, especially into the 
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cervical canal, are given a primary course 
of deep Roentgen therapy. The latter 
modality is also employed for palliation and 
the relief of pain in advanced cases. High 
voltage x-rays are more universally avail- 
able than are radium packs or bombs and 
they are equally effective in the treatment 
of carcinoma of the cervix. 

Sometimes very far advanced cases show 
phenomenal regression before the usual 
intensive treatment is completed. In others 
a second modified course of irradiation, 
about eight to twelve weeks after the first, 
is necessary to produce desired effects. 
Tissues in a state of highly active cellular 
change are most malignant and, conversely, 
extremely responsive to radium therapy. 
However, varying degrees of cellular differ- 
entiation may be observed in different 
areas of the same cancer. Classified as to 
the degree of malignancy according to 
Broder’s standards, carcinoma of the cervix 
is of grade 3 or 4 in from 75 to 85 per cent of 
cases. A great majority of these are 
radiation sensitive. 

While it is true that attempts have been 
made to apply radium intra-abdominally 
along regions of cancer spread, the problem 
presented, that of protecting the surround- 
ing viscera, particularly the bladder and 
rectum, remains unsolved. It is clearly 
evident that in order to increase the 
curability rate of later cervical cancer cases 
some change in present methods of treat- 
ment is necessary. In the light of current 
knowledge, and lacking a specifically de- 
structive dose of radium or Roentgen rays 
for cancer cells, applicators must be 
devised in such manner as to emit rays 
effective against cancer which applicators 
will at the same time afford protection to 
neighboring viscera. A device of that kind 
would be ingenious, indeed, and its princi- 
ple of effectiveness would depend upon the 
direction of devitalizing rays between 
adequate filters. Added to the latter 
difficulty is the uncertainty as to whether 
or not a plan of treatment necessitating 
surgical exploration of the pelvic organs 
will prove sufficiently advantageous to 
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offset the accruant disadvantages, in- 
creased morbidity and mortality, by a 
reasonable increase in the curability rate. 


CURABILITY 


The absolute curability rate for cancer of 
the cervix throughout the world varies 
between 20 and 30 per cent.” 

In a report of a previous study of eighty- 
nine cases® it was shown that approxi- 
mately 40 per cent died within the first 
year after radium treatment. Sixty-one 
per cent of the total number of patients 
treated died within three years, and 20 per 
cent lived five or more years. Less than 
6 per cent were alive and clinically cancer- 
free after more than ten years. It was 
observed that those who survived the five 
year period had a better chance for 
prolonged survival than similarly relieved 
breast cancer cases. 


CONCLUSIONS 


1. Although specifically curative meas- 
ures have not been devised, there is 
sufficient knowledge based upon sound 
working principles to decrease the incidence 
and to cure a larger percentage of carci- 
nomas of the cervix. The substance of that 
knowledge must be disseminated repeat- 
edly until comprehended by every physi- 
cian who deals with cancer. 

2. Tumor clinics may ideally serve as 
lay information and professional teaching 
centers for which there is admitted need. 

3. The early diagnosis of carcinoma of 
the cervix is dependent upon objective 
findings, making critical examination Im- 
perative In every case. 

4. Microscopic examination of adequate 
biopsy material is the only means by which 
cancer of the cervix may be diagnosed with 
any degree of incontestable precision; and 
little hazard is involved in properly excising 
biopsy specimens. 

5. Colposcopic examination and the 
Schiller iodine test are of academic interest. 
Both are greatly subsidiary to unaided 
visualization and biopsy. The Schiller test 
Is a purely negative diagnostic method. 
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6. Palpation of the cervical broad liga- 
ments is most satisfactorily accomplished 
by a combined vaginorectal examination. 

7. Cystoscopic findings may be called 
into medicolegal evidence for the purpose of 
determining whether a subsequently devel- 
oped fistula is the result of the disease or of 
the therapy. 

8. Adversity in the prognosis in carci- 
noma of the cervix is directly proportionate 
to the progression of the disease from one 
clinical stage to another; and the prospect 
of curability is only further unfavorably 
altered by complicating factors, providing 
the treatment is adequate and judiciously 
administered. 

g. The rapidity with which a cancer 
spreads and metastasizes is a fairly con- 
stant index of the degree of malignancy of 
the primary tumor, but it is not an index 
of its curability at a given period. The 
majority of cervical cancers are radiosensi- 
tive; and the more active and anaplastic 
the cells the less their radioresistance. 

10. Often nodes that are nearest the 
primary tumor, and which are naturally 
expected to be the first involved, are found 
absolutely cancer-free, while a more distant 
group will show marked secondary deposits, 
a paradox in metastasis. 

11. It would seem that there is a direct 
relationship between lymph stasis or lym- 
phatic obstruction and the localization of 
secondary transplants. 

12. Cancer appearing in the cervical 
stump within one year after supravaginal 
hysterectomy is residual and was present 
before the operation. If it appears after a 
longer interval, it must be considered 
a subsequent, primary new growth. As 
prophylaxis against the latter event, the 
mucosa of the cervical stump including the 
endocervix, if not destroyed by cautery at 
the time of operation, must be so destroyed 
within four weeks thereafter. 

13. Radium irradiation efficiently ad- 
ministered is the safest and most certainly 
curative method of treatment in carcinoma 
of the cervix, but it must be supplemented 
by high voltage Roentgen rays in all except 
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the earliest cases. Primary Roentgen ther- 
apy, supplemented by post-radium Roent- 
gen irradiation, offers advantages that 
require further evaluation. 

14. Radium is by no means a simple 
remedy that may be applied casually 
without disastrous effects or serious con- 
sequences. Therefore, it should be used by 
those only who have had an opportunity 
through supervised experience to become 
somewhat expert in its application. 

15. Although the absolute curability 
rate for cancer of the cervix is between 
20 and 30 per cent, one-half the total 
number of patients treated will die of the 
disease within three years. 
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EROSION AND INFECTION OF THE ANTEPARTUM CERVIX 
AND THEIR TREATMENT BY ELECTROCOAGULATION 


Incus F. Frost, M.p., 


F.A.C.S. 


NEW YORK CITY 


ADICAL treatment of the cervix uteri 
during the antepartum period has 
not been a common procedure 

among obstetricians. Many observers feel 
that this practice is not only unsafe but 
dangerous as it may be the means of inter- 
rupting an existing pregnancy. 

However, the last decade has witnessed 
many improvements in the care of the 
gravid patient, not only in the actual tech- 
nique of the delivery itself, but also in a 
more exacting care of the patient, during 
the antenatal and postnatal periods. One 
of the most noticeable improvements has 
been in the follow-up treatment of the 
postpartum cervix; obstetricians, in gen- 
eral, have become cervix-conscious. Prac- 
tioners now are not content to discharge 
their patients until the cervix is thor- 
oughly healed and has assumed its normal 
condition, that is, without erosions or 
infections. 

Treatment of the antepartum cervix 
has suffered in comparison with that of the 
postpartum cervix. Many obstetricians are 
content, no matter how extensive the 
erosion or infection of the cervix may be, 
to suggest by way of treatment, the appli- 
cation of some innocuous chemical and 
the use of the time-honored douche. In 
most foreign countries the antepartum cer- 
vix is rarely honored with a visual examina- 
tion, while the postpartum cervix In many 
places is as yet a stranger to the advantages 
offered by electrocoagulation. 

In a questionnaire sent to several hun- 
dred obstetricians throughout this and 
other countries, an effort was made to 
ascertain the frequency of occurrence of 
erosions in the antepartum cervix. The 
returned figures showed an amazingly 
large percentage, varying from as low as 
20 to as high as 80 per cent. 


20 


The question of the reason for the prev- 
alence of this condition naturally presents 
itself; and there is the further question as 
to why it should continue to be so. The 
answer is twofold, first because of the 
anatomic position of the cervix and second 
Its susceptibility to infection. 

The location of the cervix in the vagina 
exposes it to the continual risk of infection 
and during the period of labor it is subject 
to a traumatism that few organs of the 
body undergo. Being a highly glandular 
structure, and containing as it does many 
racemose glands, the cervix is prone to 
infection. Unless this infection is promptly 
treated and cured, there soon develops a 
chronic endocervicitis that rarely, if ever, 
heals spontaneously. Maryan has definitely 
shown in the cervices examined by him, 
that the enterococcus was removed from 
the depths of the racemose glands in 80 
per cent of the cases. It is thus understand- 
able why such conditions as salpingitis, 
metritis, perimetritis, pyelonephritis, and 
pelvic peritonitis may develop and why 
the cervix may be, and is such a potent 
focus of infection. 

Medical men have Iaid great stress upon 
the fact that both the tonsils and teeth 
are important sources of infection and 
insist upon their removal where indicated. 
The cervix as a focus has not received the 
same amount of careful attention, and its 
treatment in many cases has been restricted 
to mere swabbing of some impotent chem- 
ical or the vaginal douching of an objec- 
tional leucorrheal discharge. 

Hundreds of women, each year, ap- 
proach delivery with a markedly infected 
cervix, and yet many obstetricians are 
loathe to institute radical treatment be- 
forehand because of the fear of interrupting 
pregnancy. However, would it be unreason- 
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able to question the relationship of an 
infected antepartum cervix to puerperal 
infection? Certainly the bacteria harbored 


Fic. 1. Erosion with eversion and polypoid formation 
following extensive bilateral tear. 


in the cervix put an additional onus on 
the mother approaching delivery. Because 
of their fear of causing abortion, most 
obstetricians have contented themselves 
with treating only the postpartum cervix. 


Time of healing about six weeks following 
electrocoagulation. 


While this is an excellent procedure, it 
does: not protect the expectant mother. 
It is only reasonable to assume that a 
normal, non-cicatrized, non-eroded and 
non-infected cervix will efface with more 
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Fic. 3. Eversion reduced and cervix healed. 
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ease and will show less tendency to tear 
than a diseased and chronically infected 
cervix will. 


Fic. 2. Erosion with eversion treated by elec- 
trocoagulation. Note white coagulation. 


Because of the excellent results ob- 
tained by electrocoagulation, in the post- 
partum cervix, it was decided to try this 
method on the antepartum cervix, with 
results which have been more than gratify- 


Fic. 4. Erosion of cervix of three years’ 
duration. 
ing. In a series of thirty cases there has 
not been a miscarriage. Treatment has 
been instituted anywhere from the sixth 
week to the fifth month of pregnancy. 
At no time was any attempt made to 
coagulate the cervical canal, all treatments 
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being confined to the surface erosions or 
infections. 
All the patients were examined and 


Fac. Congulition cervix erosion. White 
tion. 


treated privately. They supposedly had 
been in the care of private physicians 
previous to their pregnancies and following 
former deliveries. tabulation of these 


Fic. 6. Two weeks after coagulation. Areas of 

new epithelium appearing and slough separating. 
cases was carefully kept for the purpose 
of recording the progress of healing during 
the antenatal period and also to compare 
the amount of damage and erosion of the 
postpartum cervix with that of the treated 
and healed antepartum cervix. 
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For practical and descriptive purposes 
the erosions are divided into first, second, 
third and fourth degree, depending on 
their size. For example, a first degree 
erosion would be about the size of a ten 
cent piece, a second degree about the size 
of a five cent piece, a third degree about 
the size of a quarter, and a fourth degree 
anything over this. The majority of the 
cases were primiparae and the major 
number of fourth degree erosions occurred 
in them. Twenty-two of the thirty women 
were primiparae and twelve of these had 
first degree erosions, two second degree 
erosions, and eight fourth degree erosions. 

Four of the patients had had one 
previous child. Two of these had first 
degree erosions, and two fourth degree 
erosions, one of which had a bilateral tear. 
Two women had had three children. One 
of these patients had a first degree erosion 
and the other a second degree erosion 
with a left lateral tear. The remaining two 
women had fourth degree erosions with 
bilateral cervical tears, and large cystoceles 


ris. 7. Healed cervix after coagulation. 


and rectoceles. Both of these patients had 
infected cervices with profuse discharge. 
One woman had had four children and 
the other five. 

Treatment in each case was by electro- 
coagulation. This was confined to the 
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portio only and the lightest possible con- 
tact was made, producing a mild searing 
or white coagulation. The time of healing 
varied from four to eight weeks, the major 
number of cases healing in about four 
weeks. Fourteen healed in four weeks, four 
in five weeks, ten in six weeks, and two in 
eight weeks. 

The time of labor was not affected in 
any degree. This was especially true of the 
primiparas who had the larger erosions 
and required the greatest amount of 
coagulation. The average time of these 
deliveries was from eight to ten hours. 
One multipara, who was a para three, was 
in labor for ten hours, due to a hard 
cicatrized cervix from former labors. 

The patients were all examined from 
four to six weeks after delivery, and only 
in a very few cases was there a demonstra- 
ble tear unless such a tear had existed 
previously. Even in these cases the cervix 
healed very rapidly and showed a minimum 
amount of erosion. 

All of the primiparae were delivered, 
where possible, by prophylactic forceps. 
There were no breeches or versions, but in 
three instances rotation was done manually 
from posterior position. 

Twelve of the patients, on postpartum 
examinations, showed but slight erosions 
and fourteen had first degree or slightly 
greater erosions. These were promptly 
coagulated and all were healed in from four 
to five weeks’ time. 

A follow-up record at six months and a 
year have shown that twenty have re- 
mained healed, while the remaining ten, 
which have not as yet passed the six 
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months mark, have remained healed so 
far. 


CONCLUSIONS 


It would seem that antenatal examina- 
tion of the cervix is an important routine 
measure in the prenatal care of the ex- 
pectant mother, and that electrocoagula- 
tion, if confined to the portio only, and 
practiced with infinite caution as to white 
coagulation only, is a safe and necessary 
technique in the care of the maternity 
patient. 

Routine examination of the prenatal 
cervix Is a necessary factor in antenatal 
care. Erosions of all degrees may be 
expected in the primiparae as well as in 
the multiparae. These erosions may be 
safely treated by electrocoagulation in the 
prenatal patient, at any time between 
the second and the fifth month, but 
preferably in the second month. Healing 
takes place in about four weeks and all 
annoying discharges cease. 

Postpartum erosions are rarely present 
or, if so, are rarely more than first degree 
erosions. These remain healed after a six 
months period and the cervix shows no 
scar tissue. 
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THE DISCISSION OPERATION 


Nep SHNAYERSON, M.D. 


NEW YORK CITY 


HE operation suggested in this paper 
is for a common clinical entity fre- 


quently encountered in_ practice, 


odor. An inflammatory reaction is set up 
within the cervix and an endocervicitis is 
produced. This then becomes a vicious 
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Fic. 1. Anatomy and lesion described. A, pubic bone, B, bladder. c, dis- 


tended cervical canal. p, pinpoint os. E, vagnia. F, rectum. G, 


urethra. 


namely that of the long conical cervix with 
a pinpoint os. It is a congenital maldevelop- 
ment and is usually associated with an 
acutely anteflexed uterus. 

Relatively serious subjective and ob- 
jective symptoms (sterility and dysmen- 
orrhea) frequently arise from this malde- 
velopment, basically due to an obstructive 
mechanism. The pinpoint os is the prin- 
cipal factor in this obstructive mechanism. 
Due to the minute exit at the cervix 
afforded to the cervical secretions, there is 
a damming up of its contents. The ac- 
cumulation of this material results in a 
distended canal (Fig. 1) containing detritus 
which becomes infected and has a foul 
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cycle; the end products of the endo- 
cervicitis being accumulated and these in 
turn further injuring the endocervix and 
cervix. 

In Sturmdorf’s work on sterility he has 
clearly shown the far-reaching effect of 
an infected cervix: how sterility may 
be produced and how understandable 
is the uterine lymphangitis producing 
dysmenorrhea. 

“In the cervix, as elsewhere, every infec- 
tion incites the greatest reaction in the 
lymphatic elements. The cervical lym- 
phatics may be traced from their lacunar 
origin in the cervical canal, through minute 
funnel-shaped ostia, directly to the mus- 
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cular coat, where they expand into an 
extensive capillary net which enmeshes 
every fascicle and bundle of the uterine 


Fic. 2. Vaginal surface of the cervix. Pinpoint os at 
center with crucial incision (indicated by the two 
broken lines) intersecting at the os. The four quad- 
rants to be removed are thus outlined. 


musculature to the peritoneal surface, 
whence they drain into their main collect- 
ing channels at the base and top of the 
broad ligament (Leopold). Thus the normal 
course of the lymphatics conveys an infec- 
tion from ‘the cervix, not to the corporeal 
endometrium, but along the intramuscular 
planes of the uterus, where it impairs 
uterine contractions by infiltrating the 
muscle sheaths, resulting in nutritional 
deficiency; progressing to the periadnexal 
network, it inhibits tubal peristalsis and 
agglutinates the fimbrial ostia by ad- 
hesions, finally reaching the ovaries; it 
impedes the normal rupture of Graafian 
follicles by thickening of the ovarian 
tunica albuginea, thus completing the 
chain of pathologic events that link 
cervical disease and sterility. 

“Crystallized into a concrete postulate, 
chronic endocervicitis presents the key to 
the therapeutic problem in sterility of 
cervical origin, and the success of any 
curative attempt upon the cervix will be 
proportionate to its elimination of an 
existing endocervical infection.” 

We see then that in the maldeveloped 
cervix with the pinpoint os, this syndrome 
is due to a lack of normal and sufficient 
drainage of the cervix and that we must 
attempt to establish a sufficient drainage 
to overcome these undesirable symptoms. 

To obviate this developmental anomaly 
and its sequelae, a number of operations 
have been devised, plastic in character, but 
involving considerable alteration in the 
normal anatomy of the cervix and pro- 
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tion is insufficient. In the typically stenosed 
os of this type, it is extremely difficult to 


Fic. 3. The plane of dissection 
from the base of the outlined 
triangular area on the vaginal 
surface of the cervix. The 
shaded area is the portion of 
the cervix removed, leaving a 
coned out area in the cervix. 


dilate the cervix. Very often a surgical 
probe cannot enter the os. If dilatation is 
done, the fibers of the cervix are torn, scar 
tissue is formed, the os returns to its 
previously contracted state and the con- 
traction of the fibrous scar tissue further 
keeps it so. 

The operation outlined is very simple 
and extremely efficacious. It does not 
distort the normal architecture of the 
cervix but creates a normal external os. It 
relieves the obstruction to the flow of the 
cervical contents and alleviates the dys- 
menorrhea because the lymphatic infection 
is relieved by the drainage. When sterility 
has been associated, we have had a large 
number of pregnancies follow this relief. 

It is due to Dr. L. J. Ladin, who has kept 
the patina of time from obscuring this 
operation, that I have used this procedure 
for the past ten years. I have found it as 
successful as his enthusiastic pleas have 
claimed. 
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TECHNIQUE 


The patient is prepared as in any 
vaginal operation. After iodizing the vagi- 


Fic. 4. After removal of the 
quadrants, the edge of the cer- 
vix is infolded and sutured. 


nal mucosa and the cervix, the cervix is 
grasped with a tenaculum forceps and a 
crucial incision is made into the cervix 
extending up toward the internal os. 
(Fig. 2.) The point of intersection of the 
mcisions is at the external os. The four 
triangular segments thus outlined are 
each in turn grasped with an Allis forceps 
and dissected out. The plane of dissection 
extends from the base of the outlined 
triangular segment (Fig. 24) on the vaginal 
surface of the cervix, inward and upward 
to the cervical lumen. (Fig. 3.) When 
these four segments are removed, we 
have a coned out surface in the body of 
the cervix, the apex within the cervix 
and the base at the vaginal surface of the 
cervix. Dilating instruments can now be 
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inserted through the cervix with ease. 
The internal os is very slowly dilated so 
as not to rupture any of the fibers. After 


Fic. 5. The edge of the cervix folded in and held in 
place by a suture in each quadrant. 


thorough dilatation, the uterus is curetted, 
particularly the lower segment about 
the internal os. The uterus is then dried 
by inserting into it a dry uterine gauze 
strip. This is followed by insertion of a 
similar strip soaked in iodine. This strip 
is then removed and the edge of. the cervix 
may or may not be turned in by a suture 
in each quadrant. (Figs. 4 and 5.) If 
the edge is not turned in epithelialization 
readily takes place. A thin iodoform 
cigarette drain is inserted into the cervix 
and passed beyond the internal os. This 
drain is left in situ for seventy-two hours. 
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HE development of the transurethral 
method of operation for the relief 
- of urinary obstruction caused by 
prostatic enlargement has been one of the 
most significant advances in modern medi- 
cine. The employment of this method has 
been the means of reducing the immediate 
operative mortality rate previously asso- 
ciated with suprapubic and perineal pros- 
tatectomy by as much as go per cent. 
Owing to rapid convalescence, the period of 
hospitalization and therefore its cost have 
been reduced to considerably less than are 
required for the performance of an ordinary 
appendicectomy (in 85 per cent of cases, 
less than two weeks). Also, because of its 
widely increased scope, this operation can 
be performed with a degree of safety that 
never before has been possible, even among 
patients of the older age groups, many of 
whom suffer from advanced cardiovascular 
renal disease and other degenerative condi- 
tions. Equally important, if not more so, is 
the degree of comfort and happiness which 
this method of operation affords such 
patients. As a rule, remarkable improve- 
ment in general health and vigor occurs 
following the relief of urinary obstruction 
even.among patients who have advanced 
cardiovascular renal disease. 

It is well recognized that, in dealing with 
the enlarged prostate gland by the method 
of suprapubic prostatectomy, a preliminary 
suprapubic cystostomy should be per- 
formed in a large percentage of cases. 
Naturally, the poorer the surgical risk 
encountered, the larger the number of 
patients that were treated in this manner; 
furthermore, the more inadequate the 
renal function and the slower the improve- 
ment in general health, the longer such 


drainagé was necessary. Patients of the 
older age groups who saw their friends 
subjected to the discomfort and incon- 
venience of prolonged suprapubic drainage, 
or who, indeed, did not even see them 
again after operation, naturally hesitated 
to accept operation and, hence, postponed 


TABLE I 

AGE DISTRIBUTION OF I,200 PATIENTS 
Age Per Cent 
70-74 57.6 
75-79 30.0 
80-84 9.6 
85-89 2.5 
90-94 0.3 


it until a situation had arisen in which 
there was no other recourse. 

In order to evaluate the possibilities of 
relief of urinary obstruction by trans- 
urethral resection, we have reviewed the 
case histories of 1,200 patients aged 70 
years or older (Table 1) who were operated 
on prior to January 1, 1938. In some of 
these cases it was necessary to perform two 
and, in a few cases, three operations; 
hence, in all, a total of 1,361 transurethral 
resections were performed. 

Three hundred of these histories, picked 
at random, were studied very carefully in 
order to determine the degree of cardiac, 
renal and other organic impairment which 
might be said to have influenced the risk of 
operation. Table 11 illustrates the analysis 
of sample cases chosen at random and indi- 
cates the type of risk encountered. These 
cases have been graded arbitrarily accord- 
ing to operative risk into grades 1, 2, 3 and 
4. For instance, it is obvious that a patient 
more than 70 years of age who has general- 
ized arteriosclerosis, coronary sclerosis and 
angina pectoris, whose electrocardiogram 
gives evidence of significant changes, and 
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who suffers from renal insufficiency, would 
approach a point at which the risk of 
operation might be prohibitive. Similarly, 
in those cases classified as grade 3, the 
general condition was slightly better, but 
it will be noted that, in this group of 
patients suffering from the conditions 
indicated in the table, the risk of operation 
is only slightly less than that for those 
classified as grade 4. It is apparent, there- 
fore, that 56.6 per cent of the cases were 
extremely poor surgical risks. Thirty-six 
per cent were classified as grade 2 risks and 
only 7.4 per cent could be classified as those 
in which the risk of operation was minimal. 

In our opinion, if suprapubic enucleation 
of the prostate gland were the type of 
operation employed, those patients who 
were graded 2, 3, or 4 would have first been 
subjected to cystostomy and prolonged 
suprapubic drainage. Many urologists 


TABLE II 
CONDITIONS WHICH INCREASED OPERATIVE RISK: 300 
PATIENTS 
Cardiovascular disease 
Generalized arteriosclerosis, grade 3 
and 4 
Hypertension, moderate and severe 
Coronary sclerosis; angina pectoris 
Significant electrocardiographic 
changes 
Auricular fibrillation 
Previous cardiac decompensation 
Renal insufficiency 
84 patients; 49.4 per cent of patients 
who had an operative risk grade 3 
or 4 
General condition 
Senility, weakness, sclerosis of central 
nervous system 
Diabetes, prostatic carcinoma; Park- 
inson’s disease 
Recent operations, past cerebral vas- 
cular accidents 
Hypertension, obesity, generalized ar- 
teriosclerosis, grade 2, mild renal 
insufficiency 
Generalized arteriosclerosis, moderate 
hypertension, mild renal insuffi- 
ciency, diabetes 
Moderate hypertension, mild to mod-, 
erate arteriosclerosis, no significant 
electrocardiographic changes, nor- 
mal renal function 
Excellent to remarkable condition for 
age 


57 patients 


Grade 4: 19 per cent 


Grade 3: 113 patients 


37-6 per cent 


Total 56.6 per cent 


108 patients 


22 36 per cent 


22 patients 


Grade 1: 7.3 per cent 


TABLE II 
DEGREE OF GENERALIZED ARTERIOSCLEROSIS (300 CASES) 
Grade Per Cent 
4 7.0 
3 42.6 
2 45.0 
I 5.03 


have advocated preliminary cystostomy as 
a measure which must always precede 
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prostatectomy for patients more than 70 
years of age; hence, even the patients we 
have classified as grade 1 would have been 
advised by such urologists to undergo 
preliminary cystostomy. That this is no 
longer necessary is indicated by the fact 
that in only 1.3 per cent of the 1,200 cases 
which we have reviewed was cystostomy 
deemed necessary. In recent years as 
experience has been gained in managing 
these cases, we have employed cystostomy 
preliminary to transurethral prostatic re- 
section less and less, and now we believe 
that the operation is very rarely indicated. 

We believe that dispensing with cystos- 
tomy, except in rare cases, has been an 
incentive for very old men in extremely 
poor condition to consider the possibility of 
surgical relief. Formerly, owing to the 
prohibitive risk of prostatectomy, such 
patients chose to use a catheter periodi- 
cally, suffered with nocturia continuously 
and often were embarrassed by extreme 
frequency during the day. Now they sub- 
mit to transurethral resection willingly. If 
any recent series of cases in which trans- 
urethral resection was performed is com- 
pared, with respect to age, with a series 
at the clinic in which prostatectomy has 
been employed, it will be found that ten 
times as many men older than 75 years of 
age are now seeking relief from urinary 
obstruction at The Mayo Clinic as there 
were during the days when the suprapubic 
method of operation was employed. It is 
obvious that the older a patient is the more 
advanced will be cardiac, renal and other 
organic impairment. Another factor in risk 
is the higher incidence of arteriosclerosis 
because the average age is greater. Table 111 
shows the degree of arteriosclerosis, graded 

I, 2, 3 and 4, encountered in the carefully 
analyzed series of 300 cases. 

Renal insufficiency is the inevitable 
result of prolonged urinary obstruction and 
infection. The longer the period of obstruc- 
tion and infection, the greater will be the 
degree of renal insufficiency. Many tests of 
renal function are employed but, from a 
practical standpoint, the estimation of the 
blood urea seems to be the most satis- 
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factory method of determining the degree 
of renal impairment. In most instances in 
which there was evidence of severe renal 
insufficiency according to the concentration 
of blood urea, other tests, such as estima- 
tions of the fractional elimination of 
phenolsulphonphthalein, determinations of 
the concentration of creatinine and serum 
sulfate and urea and sulfate clearance tests 
were performed. The degree of renal 
insufficiency encountered among the 1,200 
patients is indicated by the following: 
in only 56 per cent of cases was the con- 
centration of urea 40 mg. or less per 100 
c.c. of blood; in 39 per cent the concentra- 
tion of urea was 41 to 100 mg. per cent, in 
2 per cent, 101 to 200 mg. per cent and 
in I per cent, 200 mg. per cent or more. In 
2 per cent of cases the concentration of 
blood urea was not estimated; instead, a 
phenolsulphonphthalein excretion test was 
employed to estimate renal function. 

The patient whose urinary obstruction Is 
caused by carcinoma of the prostate gland 
has been particularly benefited by the 
development of the method of transurethral 
resection. Formerly, such cases were ac- 
corded permanent cystostomy, for it was 
the only method of relief available after the 
diagnosis had been made clinically. At 
the present time, transurethral resection in 
such cases can be performed at a risk no 
greater than that accompanying operation 
in cases of benign hyperplasia and relief of 
obstruction can be expected to endure for a 
few months or for many months. In in- 
stances in which subsequent resection is 
necessary, the second operation is more 
easily borne and is more acceptable to the 
patient than the inconvenience caused by 
permanent cystostomy. Patients for whom 
a second operation has been necessary have 
never accepted the alternative of perma- 
nent suprapubic cystostomy in preference 
to transurethral resection. Of the 1,200 
patients studied, 16.4 per cent proved to 
have carcinoma of the prostate gland. 

It is remarkable that, in spite of ad- 
vanced age and associated cardiovascular 
renal disease and other complications, 
transurethral resection can be performed so 
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safely that it was necessary to withhold 
operation in but very few instances. In 
those cases in which the patient was denied 
transurethral resection, his condition was 
such that the risk of any operation would 
have been prohibitive or, if transurethral 
resection had been successful, the life 
expectancy of the patient, because of the 
presence of other disease, was so small that 
the operation was not deemed justifiable. 


PREOPERATIVE MANAGEMENT 


The preoperative and postoperative man- 
agement of these patients of advanced age 
in our opinion should be different from that 
given younger patients. If not, there is no 
question that the results of treatment will 
be inferior. The patient who is more than 
70 years of age must be gotten out of bed 
each day; otherwise, several complications 
might develop. The lowering of blood 
pressure which occurs through continued 
rest in bed predisposes to arterial throm- 
bosis and may result in cerebral or coronary 
accidents. It is a well recognized observa- 
tion that patients confined to bed more 
than a day or two rapidly lose strength; 
this is especially true of the aged. 

In the absence of renal insufficiency, we 
believe it is best to avoid prolonged urethral 
drainage by catheter. In order to comfort 
the patient and avoid repeated catheriza- 
tion, an inlying urethral catheter was used 
in the majority of cases until the general 
examination and laboratory studies were 
completed. Beyond a period of forty-eight 
hours preoperatively drainage by catheter 
was used only to reduce renal insufficiency 
or until associated conditions, such as 
cardiac decompensation or diabetes, were 
controlled. During this time, the patient is 
urged to stay out of bed most of the day 
unless cardiac decompensation or other 
conditions contraindicate it. The presence 
of an inlying catheter must not prevent the 
patient from being up and about. 

In the presence of renal insufficiency, 
continuous drainage by urethral catheter 
is employed until the concentration of urea 
has become stabilized at a level which 
assures that operation can be safely under- 
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taken. If the patient is able to take gener- 
ous quantities of fluid by mouth without 
the occurrence of nausea or vomiting, he 
is urged to drink 2,500 to 3,000 c.c. of 
fluid daily. When he is unable to take this 
amount, fluids are given intravenously as 
a supplement. Under ordinary circum- 
stances 1,000 to 1,500 c.c. of physiologic 
saline solution is well tolerated if given 
slowly. However, care, must be exercised 
in the use of solutions of sodium chloride 
in the presence of advanced renal insuffi- 
ciency, owing to the fact that excessive 
quantities of salt may hinder recovery of 
rena] function or may actually be harmful 
to the kidneys. Edema of the dependent 
portions of the body will develop if exces- 
sive quantities of salt are given. Under 
these circumstances, the use of a 5 or 10 
per cent solution of d-glucose in distilled 
water is advisable. Attention has been 
called previously! to the value of employ- 
ing alkali in the relief of acidosis incidental 
to renal insufficiency. 

It must be remembered that patients of 
the older age group do not tolerate digitalis 
so well as patients of the younger age 
groups; therefore, this drug must be used 
with extreme care. Patients who are 
suffering from auricular fibrillation but 
whose cardiac rate is less than 100 beats 
per minute without evidence of cardiac 
decompensation have not been digitalized 
preoperatively. It has been found that, 
if digitalis is necessary postoperatively and 
is then given intramuscularly, the desired 
effect will be produced with a rapidity 
sufficient to meet the emergency. 

Edema in cases of renal insufficiency 
secondary to urinary obstruction ts rarely 
seen except as a result of cardiac decom- 
pensation or as a result of administration 
of excessive quantities of sodium chloride. 
The edema resulting from cardiac decom- 
pensation, in most instances, responds 
satisfactorily to the administration of 
salyrgan. 


OPERATION 


With very few exceptions we have used 
spinal anesthesia, injecting 50 to 80 mg. of 
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procaine into the spinal canal through the 
interspace between the third and fourth 
lumbar vertebrae. It is unnecessary to 


TABLE Iv 
AMOUNT OF PROSTATIC TISSUE REMOVED 
Tissue Removed, Gm. Per Cent of 1,200 Patients 


Less than 5 10.2 
5-10 17.3 
10-20 30.2 
20-30 17.0 
30-40 8.9 
40-50 6.9 
50-120 9.5 


inject a larger amount than this. The risk 
of operation among elderly patients varies 
in direct proportion to the time consumed, 
and it is therefore highly important that 
the operation should be of short duration. 
We prefer to complete it in two stages 
rather than prolong the transurethral 
resection at the risk of causing surgical 
shock. It is extremely important that a fall 
in blood pressure be prevented whenever 
possible, but if it should occur in spite of 
precaution, the pressure must be brought 
back immediately by injecting a solution 
of adrenalin or ephedrine. Loss of blood 
should be reduced to a minimum. Fall in 
blood pressure and excessive hemorrhage 
frequently result in renal insufficiency, 
oliguria and, sometimes, anuria. We have 
seen several cases in which restoration of 
blood pressure to normal and repeated 
transfusions have failed to benefit the 
patient after there has been a prolonged 
period of shock. The use of concentrated 
solutions of d-glucose and the derivatives 
of xanthine may be beneficial in such cases. 
If the operation is to result in eliminating 
the obstruction to the flow of urine, a 
large amount of tissue must be removed. It 
is not enough merely to cut a gutter 
through an enlarged middle lobe. A fair 
proportion of the entire gland must be 
excised. In these 1,200 cases, an average of 
22.1 Gm. of tissue was resected; in 9.5 per 
cent of the cases 50 Gm. or more of tissue 
was removed in order to relieve the obstruc- 
tion adequately. (Table tv.) 

In the majority of the cases in this series 
the Thompson resectoscope was employed. 
The construction of this instrument is such 
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that many movements of the surgeon’s 
hands which are necessary to the manipula- 
tion of resectoscopes of other types have 
been eliminated; hence, it is possible to 
resect a large amount of tissue in a short 
time. The removal of 2 Gm. per minute is 
not unusual. At the conclusion of the opera- 
tion a hemostatic bag should be inserted 
in all cases unless a very small amount of 
tissue has been resected and it has been 
possible to control bleeding exceptionally 
well. The principal reason for this is that, in 
our experience, extreme fluctuations of 
blood pressure occur much more often 
among aged patients than among younger 
patients and every precaution possible 
against postoperative hemorrhage should 
be exerted. 


TABLE v 
POSTOPERATIVE MAXIMAL TEMPERATURE (1,200 
PATIENTS) 
Degrees F. Per Cent 

99 — 44.2 

100 26.2 

101 14.4 

102 8.4 

103 3-9 

104+ 2.9 


It should be unnecessary to emphasize 
that the operation be performed with strict 
aseptic precaution. The old teaching that 
the bladder and urethra in the large 
majority of cases are already infected and 
that there is therefore no need for aseptic 
technique is wrong. In our experience, 
postoperative febrile reactions will occur in 
inverse proportion to the aseptic care em- 
ployed at operation. Extremely old patients 
are often greatly prostrated by fever; they 
are particularly likely to become delirious 
and irrational and as a result convalescence 
is prolonged. In 70.4 per cent of this series 
of 1,200 cases the temperature was never 
higher than 100°F. (37-7° C.) postopera- 
tively; furthermore, in only 2.9 per cent 
did it go as high as 104°F. (40°c.). (Table 
V.) 


POSTOPERATIVE MANAGEMENT 


Getting the patient out of bed as soon as 
possible after operation is highly impor- 
tant. We believe that this point cannot be 
too greatly stressed. Our patients almost 
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always are up on the day following opera- 
tion. The catheter is removed in forty-eight 
or seventy-two hours, following which the 
patient must be observed very carefully. 
The catheter should be reinserted if there is 
the slightest indication that urinary ob- 
struction still exists. Unless voiding is 
accomplished easily, fever, chills and severe 
complications are likely to occur. In cases in 
which there has been prolonged uremia, 
secondary anemia often will be found and it 
is generally wise to improve this condition 
by giving transfusions of blood, par- 
ticularly if the amount of blood lost at 
operation and immediately afterward is 
more than the average. 

In this series of 1,200 cases, the post- 
operative stay in the hospital was less than 
one week in 26.7 per cent of cases, and less 
than two weeks in 75.8 per cent, whereas 
only 9.5 per cent stayed more than three 
weeks. Thus, it can be seen that there are 
nine chances to one that the elderly patient 
will be out of the hospital within three 
weeks after operation, an average stay of 
much shorter duration than was ever 
experienced following the performance of 
suprapubic prostatectomy. 


MORTALITY RATE 
It is remarkable that as a result of care- 
ful management of these cases operation 


TABLE VI 
ANALYSIS OF ALL CAUSES OF DEATH: 
1,361 RESECTIONS 


1,200 PATIENTS, 


Days 
Case | Age Cause Following 
Operation 
I 85 | Bronchopneumonia; aortic sclerosis 21 
2 | 81 | Pyelonephritis 32 
3 | 76 | Calcareous aortic stenosis; pyelonephritis 26 
4 | 77 | Aortic endocarditis; septicemia 24 
5 71 | Septicemia 9 
6 | 77 | Renal insufficiency; pyelonephritis 24 
7 77 | Pulmonary embolism 3 
8 | 78 | Septicemia (hemolytic streptococcus) 3 
9 | 70 | Coronary occlusion I 
1o | 83 | Carcinoma bladder; gangrenous cystitis 12 
I! 74 | Bilateral bronchopneumonia 17 
12 | 76 | Septicemia 12 
13 | 81 | Pulmonary embolus 2 
14 78 | Coronary occlusion 4 
15 | 77 | Lobar pneumonia 5 
16 | 70 | Mesenteric thrombosis 10 
17 | 88 | Multiple cerebral thrombosis 12 
18 | 77 | Multiple cerebral thrombosis 6 
19 | 74 | Shock; cardiac failure I 
20 73 | Shock; coronary sclerosis I 
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can be performed in this age group with a 
mortality rate of 1.6 per cent. Of the 1,200 
patients, twenty died. A résumé of the 
causes of death is given in Table v1. 


RESULTS OF OPERATION 


If transurethral prostatic resection has 
been done properly, the functional results, 
both immediate and late, will be equal, if 
not superior, to those which can be ob- 
tained by any other type of prostatic 
operation. As a matter of fact, it is not 
unusual to admit a patient suffering from 
complete retention of urine, investigate his 
general condition by ordinary methods and, 
if it is found satisfactory, perform the 
transurethral operation within forty-eight 
hours of his admission. Two or three 
days later drainage by urethral catheter is 
dispensed with and the patient usually 
is able to void a large stream painlessly and, 
furthermore, he is able to empty the 
bladder completely; this may be proved by 
catheterizing the bladder to determine the 
absence of residual urine. Within a week 
from the day of admission more than a 
fourth of the 1,200 patients of this series 
had been dismissed from the hospital. 
Thereafter they reported at the office, 
where they were observed daily until a 
fortnight or so after operation, at which 
time they were dismissed from our care. 
Such a result is ideal and cannot be ob- 
tained when there are complicating factors 
such as severe uremia, cardiac decompensa- 
tion, diabetes or advanced anemia all of 
which require preoperative treatment. Such 
patients do not recuperate from operation 
as quickly as those who do not have such 
disease and must be watched carefully in 
order to prevent the occurrence of com- 
plications postoperatively. 

The urine, which is always cloudy im- 
mediately after removal of the catheter, 
generally clears progressively until, at the 
time of dismissal, it is only slightly hazy 
and, sometimes, is clear on gross inspection. 
In some cases, severe deformity of the 
bladder such as extreme sacculation, diver- 
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ticulation or deep cellule formation and 
renal deformity, such as hydronephrosis 
and hydroureter, complicate the case and 
delay the elimination of pus from the urine. 
Such patients, if they empty the bladder 
properly, will not suffer untoward symp- 
toms and, after a few weeks, the voided 
urine will be much clearer than it was prior 
to operation. Certainly, in our experience, 
the urine even in such cases became clear 
much more quickly than it ever did in 
similar cases following suprapubic prosta- 
tectomy. We do not administer urinary 
antiseptics routinely, with the single excep- 
tion of methylene blue. This drug seems 
to have slight hemostatic properties and 
is an excellent postoperative medication. 
Any slight degree of urgency or any tend- 
ency toward incontinence will, because of 
soiling of the clothing, be called to the pa- 
tient’s attention and, hence, will be re- 
ported. Fortunately, this occurrence is 
extremely rare and, as a general rule, 
quickly subsides. In our experience, incon- 
tinence occurs less often after transurethral 
resection than it does after suprapubic or 
perineal prostatectomy. 

It can be expected that nocturia will be 
relieved promptly; in many cases in this 
series, patients have reported sleeping 
through the night without voiding, within 
two weeks after operation. In a small per- 
centage of cases, moderate nocturia will 
persist, often in part because of a large 
nocturnal secretion of urine by the kidneys. 
Even in such cases, if transurethral resec- 
tion is to be regarded as successful, it must 
cause a definite decrease in nocturia. In our 
opinion, a complete analysis will force the 
conclusion that, without any selection of 
cases, the results of transurethral resection 
at the hands of an experienced surgeon are 
superior to those obtained by either supra- 
pubic or perineal prostatectomy. 
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RESECTION VERSUS PROSTATECTOMY 


Tuomas J. Kirwin 


NEW YORK CITY 


UCH has been written about sur- 
M. gery of the prostate. The literature 

of the resection method is espe- 
cially voluminous, and is often highly 
controversial in tone. No busy surgeon 
could possibly review it all. What he does 
read is likely to leave him with the confused 
impression that enthusiasm for, or prej- 
udice against the resection technique, has 
made the authors lose sight of the main 
objective of prostatic surgery, namely, 
relief of urinary obstruction. 

Free drainage from the bladder is the 
sole purpose of all operative intervention 
upon the prostate—whether by suprapubic 
or perineal prostatectomy, resection or 
nonoperative methods. The question is 
not: “What is the best method to adopt for 
all cases of prostatic hypertrophy?” but 
rather: “How can the urinary obstruction 
of this patient best be relieved?” 

Until recently the prostatic surgeon had 
choice of but two ways to accomplish this 
purpose: (1) perineal prostatectomy, a very 
ancient operation, having its beginnings 1 In 
the lithotomy procedures of the Middle 
Ages; and (2) suprapubic prostatectomy, 
a relatively “new” procedure, first done in 
this country by Fuller in 1895. 

Perineal Prostatectomy. The past thirty 
years have seen great improvement in both 
these methods. Young’s perineal operation, 
performed with his specially designed 
Instruments, was originally worked out 
with such technical precision that its 
details have remained unchanged for more 
than a quarter century. It requires a 
trained “surgical team” and will always 
remain an “expert’s operation.” But those 
capable of performing it will have good re- 
sults—low mortality and permanent func- 
tional improvement. 

Suprapubic Prostatectomy. Because su- 
prapubic enucleation seems a “simpler” 


procedure, a great many general surgeons, 
without special urologic training, have not 
hesitated to attempt it. This is probably 
the chief reason why the suprapubic 
procedure is generally credited with a 
higher mortality rate. As cystotomy usu- 
ally precedes it, the idea of making a single 
incision serve for both stages of the inter- 
vention appeals to both surgeon and 
patient. 

Prostatic Resection. The introduction of 
a third method—intraurethral resection— 
inevitably altered the surgical viewpoint. 
All intraurethral procedures are largely 
dependent upon mechanical aid. The skill 
of the operator is restricted by the tools he 
is forced to use. At present several different 
types of resectors are available, with any 
one of which it is possible to attain excellent 
technical results after sufficient practice. 

The indications for intraurethral resec- 
tion are wider than for the older methods. 
Many patients for whom open operation is 
out of the question can be relieved when 
intervention is by way of the urethra. The 
shortened hospital stay is economically 
attractive to most patients, as well as to the 
hospitals themselves, because the rapid 
turnover of ward cases lessens the cost of 
caring for each patient. Thus—though they 
should not—financial considerations in- 
evitably influence the choice of operative 
procedure. 

Believing resection to be a “‘simpler”’ 
operation, younger men are now seeking 
treatment. For the same reason an ever- 
increasing number of “old” cases clamor 
for relief—conditions of long standing in 
men of advanced years. Debilitated pa- 
tients, and those weakened by organic 
derangements, renal, cardiac and vascular, 
who are unable to endure open operation or 
seem to think they cannot because of its 
attendant hazards, may often be relieved 
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by this means. This, together with news- 
paper propaganda, and the laity’s belief 
that it is a “minor” procedure, steadily 
increases the number of resections. 

Malignancy. Unquestionably, resection 
has proved an excellent means of handling 
many cases of prostatic cancer, but as a 
diagnostic aid for the detection of malig- 
nancy it leaves much to be desired. Tissue 
removed by the cutting electrode does not 
lead itself to the preparation of sections so 
well as that secured by the scalpel. Not 
only is it difficult to differentiate cell 
structure which has been in contact with 
the electrocautery, but also the fact that 
questionable tissue is frequently left be- 
hind, throws suspicion upon a negative 
pathologic report, inasmuch as malignancy 
may be present in tissues which were not 
resected. Even though the estimate that 
from 15 to 30 per cent of hypertrophied 
prostates are actually malignant is too 
high, as Moore of Cornell contends, never- 
theless all these considerations are of great 
importance. 

Nonoperative Methods. Because surgeons 
are now operating for wider indications 
than ever before, they are undoubtedly 
overlooking the possibilities of nonopera- 
tive treatment, which they used to con- 
sider before performing suprapubic or 
perineal prostatectomy. Dilatation, tissue 
shrinkage, or—in frankly malignant cases 
—radon implantation, could undoubtedly 
take the place of many resections. Yet how 
is the conscientious surgeon to judge? 

Degrees of Hypertrophy. First of all he 
should consider the size of the gland in 
question. Teem (1936) gives the average 
measurements of the normal adult prostate 

length, 3.08 cm.; width, 3.84 cm.; 
depth, 2.7 cm.; and weight, 18 to 23 Gm. 
Therefore, in a prostate removed for hyper- 
trophy which is found to weigh from 240 to 
300 Gm., the enlargement is generally 
designated as ‘“‘moderate,”’ but when it 
reaches 400 to 600 Gm. it may justifiably 
be termed “enormous.” It is generally 
conceded by surgeons that these “enor- 


mous” prostates should be treated by open 
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operation unless such surgery is absolutely 
contraindicated. These huge hypertrophies 
now seem to be more uncommon, possibly 
because patients are coming under treat- 
ment earlier. Therefore, at many clinics 
resection has become the rule, prostatec- 
tomy the rare exception. 

Advantages of Open Operation. Yet the 
perineal exposure gives far better vision 
than is possible even with the best resection 
instrument, and areas suspected of being 
malignant readily provide tissue for biopsy. 
If cancer be found the operation can be 
changed to a radical removal. Moreover, 
perineal prostatectomy can be done in a 
fraction of the time required for intra- 
urethral resection of even moderate hyper- 
trophies, and never imposes the shock and 
strain undergone by a patient who must 
remain much longer on the table while the 
prostate is being removed in small pieces 
than he does when the mass is excised 
entire. 

Knowledge of All Methods Desirable. 
My position is that every case must be 
considered individually. The day is past 
when the urologist could perfect himself in 
the technique of one particular method of 
prostatic removal, disregarding the claims 
of all others. It is an absurd assumption 
that certain surgeons can perform only a 
particular type of operation on the pros- 
tate. Every director of a urologic service 
owes it to his students to instruct them in 
the technique of all three methods and to 
teach them to evaluate each, suprapubic, 
perineal or intraurethral resection, accord- 
ing to the conditions presented by the 
individual case. Without such training no 
operator will ever be able to satisfy either 
himself or the majority of his patients. 
Resections will continue to be done in ever- 
increasing numbers—there is no doubt of 
that—but every now and then we shall 
encounter patients whose condition will not 
permit the use of any resecting instrument. 
We must also consider the 15 to 30 per cent 
of malignant cases. For some of these 
patients resection is efficient after diagnosis 
has been established, yet many will come 
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in the “borderline” where the surgeon’s 
individual judgment must be final, for no 
hard and fast rule can be laid down. Even 
if younger men are now applying for treat- 
ment there is no reason why the number of 
resections should be so greatly increased. 
Nonoperative measures, such as dilatation, 
prostatic massage, or tissue “shrinkage,” 
are even more effective in these “early” 
cases than in those where a marked degree 
of hypertrophy already exists. 


CONCLUSION 


I wish to emphasize that nonoperative 
methods, such as gradual dilatation by 
sounds or the Kohlman dilator, or the 
‘shrinkage’? method which I have ad- 
vocated, should still be kept in mind, and 
never be entirely discarded for intra- 
urethral surgery. We should not resort to 
resection at the first indication of middle or 
lateral lobe intrusion. 

It is well to keep in mind the distinction 
between different types of prostatic hyper- 
trophy set forth by Alexander Randall: “If 
there be large intravesical intrusion of 
hypertrophied lobes, the suprapubic ap- 
proach should be employed and the tissues 
within the bladder enucleated. If there be 
marked extravesical intrusion, with large 
masses of tissue in the posterior urethra, 
enucleation by way of the perineum is in 
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order. But for relatively small lobes, 
causing urinary obstruction by position 
rather than size, intraurethral resection is 
by far the most efficient method. 
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STANDARDIZATION OF A BLOOD TRANSFUSION SERVICE* 


STANLEY E. MONROE, M.D. 


Clinical Assistant in Surgery, Northwestern Univeristy Medical School 


EVANSTON, 


HE transfusion of blood is now such a 
common procedure that every hospi- 

tal does well to simplify and stand- 
ardize its methods. Although methods and 
their desirability vary from hospital to 
hospital depending upon equipment, past 
experience, and personnel, the citrate 
method is, perhaps, the most widely used. 
The preference for this method at the 
Evanston Hospital is shown in Table 1, 
based on blood transfusions given from 
July 1, 1936 to June 30, 1937. These trans- 
fusions were given to ninety-six patients, 
fifty-two of whom were female, forty-four 


TABLE |! 
Number | Per Cent 
Transfusions given............. 198 
178 go 
Multiple syringe............... 8 4 
TABLE II 
Group (Moss) Number Per Cent 
I 
Il 43 4.8 
Ill 11.5 
Iv 42 43-7 
TABLE III 
Num-| Per 
ber | Cent 
Reactions—all kinds. . 7.0 
Urticaria without chills and/or fever... 3 | 


ILLINOIS 


male. Distribution into groups is given in 
Table 11. 

Interns and residents gave 114 trans- 
fusions, attending men 68, while 14 were 
given jointly by mtern and resident staff 
and attending men. 

The reactions are shown in Table 11. No 
reaction was a threat to a patient’s life. No 
error in a compatibility test occurred. 
There was no lengthening of convalescence 
due to a reaction. 


TRANSFUSION TEAM 


The transfusion team is made up of the 
surgical resident and one of the senior 
surgical interns. The resident in surgery is 
responsible for the proper instruction of 
these men. In his absence the two surgical 
interns on the senior service constitute the 
transfusion team. 


THE CITRATE METHOD 


Inasmuch as the citrate method meets 
with greatest favor in our hospital we have 
endeavored to make it as easy and safe a 
procedure as possible. The equipment we 
describe is not original with us. Similar 
equipment is used in a number of hospitals, 
and Wenzel and Howard! published in 
1936 a method of blood transfusion not 
unlike that described here. We favor a 
closed container for the blood to prevent 
contamination. Provision for suction is 
sometimes of value. It is always used by us 
to introduce citrate solution into the 
system. 

The container for the blood is a flask of 
the kind used for intravenous fluids. We 
have taken out the rubber stopper and have 
fitted it with a piece of glass tubing reach- 
ing just below the 500 c.c. mark. For a 
strainer two or three layers of coarse mesh 


*From the Department of Surgery, Northwestern University Medical School, Chicago, III. 
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attention to all superficial veins in the region 
of both cubital fossae. Failure to select the 
vein easiest of access often makes a difficult 


gauze are placed over the under side of the 
rubber stopper and caught around its edge 
as it is fitted into the flask. The flasks are 


A.Nacoliter flask 
B.Suction bulb 

C.Sodium citrate 
D.Lewisohn. needle 


Fic. 1. Method of withdrawing blood from donor. The sphygmomanometer cuff is 
inflated to approximately the level of diastolic pressure. 


graduated by applying paraffin, scratching 
it off at 100 c.c. levels and etching with 
hydrofluoric acid. A rubber tube 12 to 14 
inches long and fitted with an adapter for 
a cannula is fitted to the glass tube in the 
stopper. A similar rubber tube of greater 
length, about 20 inches, is fitted with glass 
adapters, one of which is to be placed in the 
rubber stopper and the other to serve as 
attachment for the two-way bulb. 

When the apparatus is thus assembled, 
the citrate solution is placed in a glass 
containing 1 ounce of normal saline, the 
solution is then drawn into the system 
through the cannula that is affixed to the 
intake tubing. The negative pressure is 
furnished by the suction bulb. 

Skilful technique in venipuncture de- 
mands considerable training. In our experi- 
ence, observation of the following points 
will aid in better results: 

Before attempting to draw blood from 
the donor, examine both arms and pay 


task of what should be an easy one. A 
proper tourniquet is essential; the compres- 
sion band of a sphygomomanometer is 
unexcelled, for by use of it one can make 
certain of the degree of constriction at all 
times. It is easily adjusted, comfortable, 
and may be applied with the cuff folded 
lengthwise so that it takes up but little 
room. 

Novocaine is always used. A wheal is 
suitably placed alongside the chosen vein. 
A small cut in the skin, parallel to the lines 
of cleavage is made to admit the needle. 
Sharp needles with proper bevels are 
important. The rate of flow from the 
donor’s vein is little influenced by the 
direction of the needle. As it is usually 
more convenient to insert the needle 
centrad we usually do it that way. The 
needles should be clean to prevent any 
tendency to clot in the needle. At the 
Evanston Hospital Lewisohn and Kaliski 
needles have proved most practical. (Fig. 1.) 


| 
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For use in the recipients 19-gauge 
needles most often are chosen. Normal 
saline is used to start the venoclysis. This is 


\ 


Fic. 2. Method of administering citrated blood. 


done before the blood is taken from the 
donor. One should only rarely need to 
expose a recipient’s vein, simple venipunc- 
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have found helpful in using the veins on 
the dorsum of the hand are the follow- 
ing: The hand should not be bound 
down to an arm board or pillow before 
the venipuncture is done. If the hand 
and wrist are left free, one can, by flex- 
ing the hand, put the vein on just the 
optimum amount of stretch. Once the 
needle is inserted the hand and wrist 
should be placed on a support. When the 
veins do not readily fill, we place the hand 
and forearm in a basin of water as warm as 
can comfortably be borne, gently massag- 
ing the fingers and hand the while. When, 
with the tourniquet properly set, the vein 
fills well one’s task is made easier. Soft, 
flexible rubber tubing of small bore, such as 
is commonly used for blood pipettes, is 
more efficient as a tourniquet than the 
large tubing often used, for with the latter, 
tucking under the ends may make a tunnel 
for the vein or its collaterals. The tourni- 
quet should always be applied where it will 
do the most good and this is usually only a 
few inches above the section of vein one 
wishes to use. 

One-half per cent novocaine is used to 
make a wheal in the skin when starting the 
intravenous in children and nervous adults. 
The introduction of the needle is facilitated 
if the relationship of the needle bevel to 
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Fic. 3. Diagram of Coor’s porcelain spot plate showing use in blood grouping 


ture is easier and safer. Again, one should 
examine the superficial veins so to choose 
that the venipuncture be as easy as possi- 
ble. Nearly all patients have suitable veins 
on the dorsum of hands and wrists and 
forearms. These veins are not difficult to 
use and allow the patient considerable 
freedom of his arm. Two points that we 


the vein is kept in mind. One can keep 
the bevel side located by placing it on the 
calibrated side of the syringe. In pushing 
the needle through the skin no immediate 
attempt is made to enter the vein. The 
needle is brought alongside the vein, then 
in a separate motion is slowly pushed into 
it and worked along inside the lumen a 


(| 
Lh 
Wu 
Iv 
01CC. 0160 0.100 
Cells Cells Cells 
No. 3 Ne. + || 


New Series Vo. XLV, No. 1 Monroe—Transfusion Service American Journal of Surgery 39 


distance of about }¢ inch. In inserting the once it is entered may offer difficulty. At 
needle the bevel is held against the side of this point one can get considerable help by 
the vein. When the vein is poorly filled or is aspirating 1 c.c. or a little more blood into 
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EVANSTON HOSPITAL ASSOCIATION 


Record of Blood Transfusion Hospital No. 
Place in patient’s chart i diately p ding prog notes. 
Compatibility Tests: 
Patient is group Moss. Grouped by 
Donor is gro1> Moss. Grouped by 
Cross Match: D.C. - P.S. 
P.C. - D.S. Matched by 
Doner: Relationship Friend Professional 
donor before 
Hb. Date Wasserman Date Kahn Date 
Date Registered at E. H, 
TRANSFUSIONS: Date 19 Time A.M. P.M. 


Reason for Giving 


Previous Transiusions 


Method used 


Time Consumed in Actual Transfer of Blood 


Amount of Sod. Citrate used in Grains Other Solutions 


Amount of Blood Given 


Method of Entry Into Veins: 


(a) Donor-Surgical Exposure-Yes Direction of Needle: Centrad 
No Distad 
Patient-Surgical Exposure-Yes 
No 


Condition During First 10 min. of Transfusion 


Reaction During or After Transfugion 
Nurses’ Record 
Probable Explanation: Time 


BP 


Use Reverse Side of Sheet For Additional Data. 


Fic. 4. Form for record of blood transfusion. 


small, scarcely larger than the needle, the syringe, and then while the tourniquet 
introducing the needle further into the vein _ is still set, reinjecting the blood, the needle 
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being gently pushed along inside the lumen 
which is at the time distended. 
When called upon to start fluids intra- 


BLOOD DONOR CERTIFICATE 


Date___ 


Recipient: Group (Moss. _Room. 


Doctor: 


Donor. Group Compatible_______ 


Donor's Serology is. 


Test performed by. 


Checked by. 


Fic. 5. Blood donor certificate. 


venously on a patient in shock, it is often 
difficult to get a vein properly filled. Occa- 
sionally the tight spiral bandaging of a 
hand and ascending up the forearm, with a 
tourniquet tightly constricting the arm, 
will fill a superficial vein at or just below 
the cubital fossa and make the insertion of 
the needle relatively easy. When the 
intravenous administration of saline solu- 
tion has been started in the recipient, the 
blood is drawn from the donor into the 
flask as described above. Then this flask is 
wrapped in a sterile towel and carried to 
the recipient’s room where it is substituted 
for the flask of saline by changing the drip 
chamber from one to the other. One should 
be certain that the administration of 
citrated blood is not preceded or imme- 
diately followed by Ringer’s solution or 
other calcium-containing solutions. Cal- 
cium ions made available in this manner 
will cause immediate clotting. In our 
experience we have had no untoward 
results with the use of blood and other 
intravenous fluids when given over a 
considerable range of room temperatures. 
We prefer that they be given at body 
temperature. (Fig. 2.) 

The technique for blood typing and 
compatibility used at the Evanston Hospi- 
tal is the macroscopic porcelain plate 
method (modification of Brice). It was 
introduced here by our pathologist, Dr. 
Eustace Benjamin, and I am indebted to 
him for the description which follows. 
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Five c.c. of blood are withdrawn in the 
usual manner from the median basilic veins 
of the recipient (patient) and the prospec- 
tive donor. Three drops of blood from a 
20-gauge needle are placed in 4 c.c. of a 
physiologic saline solution containing 2 per 
cent sodium citrate. This serves as a cell 
suspension. The remainder of the blood is 
put into a 15 c.c. centrifuge tube and 
allowed to clot. After centrifugation the 
supernatant clear serum is used for com- 
patibility and serologic tests. 

A Coors porcelain spot plate is used for 
performing the test. Into each of the first 
three hemispherical concavities 0.1 c.c. of 
pooled type serum is placed. Type 1 
(Moss) is placed in concavity No. 1, Type 
111 in concavity No. 2, and Type iv in 
concavity No. 3. To each of these are 
added two or three drops of the red cell 
suspension to be typed. Fifteen minutes is 
the minimum time permitted to elapse 
before the reading is recorded (See Fig. 3), 
although agglutination or clumping usually 
occurs in a few minutes. The plate is then 
lifted with the hands and the cell suspen- 
sion-serum mixture is thoroughly mixed by 
oscillation and rocking of the plate for 
several minutes. 

Red cell clumping occurs in all type sera 
wherein the type serum does not corre- 
spond to the type of the red cells in the 
mixture. Type determination is indicated 
by absence of agglutination. There is an 
even settling of the cells in the bottom of 
the hemispherical concavities. 

Compatibility to Direct Matching. ‘Two 
parts of recipient’s serum and one part of 
donor’s cell suspension are placed in con- 
cavity No. 4 and labelled with a wax pencil 
R.S.-D.C. Two parts of donor’s serum and 
one part of recipient’s cell suspension are 
placed in concavity No. 5 and labelled 
R.C.-D.S. These mixtures are appro- 


priately mixed. If at the end of thirty 
minutes no clumping of the cells has 
occurred in either preparation, the bloods 
are compatible. If at any time clumping 
occurs in R.S.-D.C. or in both concavities, 
the bloods are incompatible. 
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Advantages of This Method. Rapidity of 
performance: six tests may be performed at 
the same time, including typing and direct 
matching. Absence or presence of clumping 
is noted with ease and certainty. We have 
performed 1,722 tests with this method 
during the past year without error. 


MOSS CLASSIFICATION OF BLOOD GROUPS 


Serum 
Cells 
IV 
I x x x 
li x x 
x x 
IV 


x agglutination 

o no agglutination 

Good record keeping is important to a 
blood transfusion service. Forms for the 
purpose need not be elaborate, but should 
be carefully planned. We have designed a 
form (Fig. 4) to give a summary of the 
transfusion, patterned after one by Martin 
and Whyte.” This sheet is carefully filled 
out as each transfusion is finished. A small 
form (Fig. 5) is used for recording data on 
donors who are typed for the patient. These 
blanks are filled out in triplicate by the 
technician who does the tests. One copy is 
given the prospective donor, one is placed 
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in the laboratory files, and one is available 
to the surgeon who is to give the trans- 
fusion. This system has proved itself free 
of several types of bookkeeping errors 
which may cause mistakes when inter- 
mediaries convey information from the 
technician to the surgeon. 

The Evanston Hospital maintains a pri- 
vate donor list made upof medical students, 
townspeople, and a few hospital employees. 
The giving of blood by interns and em- 
ployees of the hospital is discouraged. 
Every member of the donor list is given a 
Kahn test and is carefully questioned 
about diseases which would make him 
ineligible as a donor. 


SUMMARY 


1. A record is presented of 198 blood 
transfusions done at the Evanston Hospital 
in the year ending June 30, 1937. 

2. Suggestions are made for the adminis- 
tration of citrated blood. A method of 
typing and matching bloods is detailed. 

3. Record forms which have proved 
useful are reproduced here. 


REFERENCES 


1. WENZEL, J. F., and Hammer, H. J. New method of 
blood transfusion. Am. J. Surg., 34: 119 (Oct.) 
1936. 

2. Wuyte, Martin E. Organization of transfusion 
service and blood donors’ bureau for average 
hospital. Am. J. Surg., 32: 439, 1936. 


FIRST AID AND TRANSPORTATION OF SUSPECTED 
SPINE INJURIES 
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HE fact that most essayists on the 

subject of fractures of the spine avoid 

the very important phase of first aid 
and transportation in the treatment of 
injuries and suspected injuries of the spine 
has prompted this presentation. I firmly 
believe that the care or carelessness with 
which such victims are first handled bears 
a definite relationship to the ultimate 
amount of their disability and competence 
in adjusting themselves in their former or 
new occupations. Perhaps the reason why 
so little is said about the early handling of 
such injuries may be the fact that there has 
been such a variance in opinion as to which 
method is most appropriate. 

Among the other factors that have 
prompted this report are: (1) the increasing 
number of spine injuries, due to automo- 
bile, farm and home accidents, as well as 
those contributed from industrial sources; 
(2) that since the victims of such injuries 
are usually first seen and moved by laymen, 
and since the first movements of these 
victims may injure or aggravate the al- 
ready injured spinal cord, causing irrepa- 
rable damage and paralysis and making 
functional recovery impossible, a unified 
effort is now in order to teach not only the 
physician, but more particularly the lay 
public, the grave consequences of mis- 
directed, unintelligent handling of sus- 
pected spine injuries, and also to give an 
approved method by which such injured 
persons may safely be handled or moved. 

The method herein suggested offers noth- 
ing new except that instead of recommend- 
ing rather opposing procedures for spine 
fractures of the trunk and cervical region, 
it endeavors to adapt a single uniform 
procedure for all fractures of the lumbar, 
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dorsal and cervical spines. Such an adapta- 
tion, or single procedure, seems essential, 
since it scarcely seems fair to ask the 
ordinary layman giving first aid under 
stress of excitement, or even the trained 
first aider or ambulance team, to be re- 
sponsible for a diagnosis. They cannot 
always know whether the injury is in the 
lumbar or cervical region, except, of course, 
where evident paralysis exists. Where 
there is paralysis, the first aid attendant 
should recognize that if the victim cannot 
move his fingers, his neck has been broken; 
if he can move his arms and not his legs, 
the dorsal or lumbar spinal cord has been 
injured. But to go further than this in 
differentiation of the site of injury Is pre- 
sumptive. Symptoms are of little value, as 
the injured person may suffer severe pain 
and bruising in one portion of his back but 
have grave bony injury in another. 

However, we may assume that if the 
character of the accident is such that a 
back injury might have occurred to the 
victim, or if the back, trunk, neck or head 
is the site of pain or evident violence, or if 
the patient is unconscious—he deserves 
well-directed first aid by an approved 
method of handling such injuries. Every 
man, woman and child should know how to 
proceed in an intelligent manner when such 
an occasion arises. Admittedly the finding 
of paralysis is uncommon, but it is to 
prevent damage to the cord by thoughtless 
bystanders that we urge that an approved 
single method of handling of all spine 
injuries be broadcast to laymen and prac- 
ticed by physicians. 

An extensive personal study, nationwide 
inquiry among physicians doing fracture 
work, and the suggestions of various frac- 
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ture committees have brought rather con- 
clusive deductions with respect to an 
appropriate method of moving and trans- 
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tion and traction are essential. ‘Splint 
them where they lie.” 

Out of 117 thoughtful and well-directed 


Fic. 1. Half-rolled blanket in front of victim. A supports the head with hand 
placed under the head from behind, so that slight traction can be maintained in 
the axis of the body. B places hands firmly on shoulder and hip. C takes 


charge of the legs. * 


Fic. 2. Victim on his side with legs extended. With his free hand A extends the 
lower arm above the victim’s head. The upper arm is also extended and the 
forearm flexed so as to support the head. The blanket is tucked against the 


body. 


porting patients with spine injuries. The 
same basic principles apply here that apply 
to fractures of long bones. The crunching of 
bone fragments into each other and into 
the soft tissues causes injury and shock. 
Therefore, early and adequate immobiliza- 


replies to the question of transportation of 
injuries to. the lumbar and dorsal spine, 
forty-nine advised gently rolling, skidding, 
or with a blanket lift, placing the patient in 
the prone position on a stretcher, board, 
gate or door. Fifty suggested simply keep- 
* The prone blanket lift is demonstrated by officers of the Nebraska Safety Patrol, herein designated as A, B, C. 
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ing the patient in a recumbent position on a 
board or stretcher. Of these, twenty-seven 
suggested that muscle splinting was sufli- 


& 


suggested its use in hyperextension. There 
were twelve replies so fantastic, or indi- 
vidual, that they were not considered. 


Fic. 3. The victim is rolled face down onto the blanket. The head is maintained 


in the same axis with the body. 


Fic. 4. A and B grasp the blanket 6 inches lateral to the body, 
one hand on a level with the victim’s elbows and the other with 
the hips. C grasps the blanket on either side of the ankles. 


cient to prevent further injury to the cord, 
while twenty-three advocated hyperexten- 
sion by means of a pillow under the lumbar 
spine. Eighteen suggested the use of the 
Abbott frame as a part of an ambulance 
accessory equipment, and of these twelve 


When it came to offering recommenda- 
tions for the transportation of fractures of 
the cervical region much originality was 
displayed in the various methods advo- 
cated in the ninety-six replies. Fifty recom- 
mended gentle handling, placing on a hard 
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surface supine, with everything from sand- 
bags, bricks, hot water bottles, stuffed 
paper bags, rolls of clothing and shoes on 
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sion. The important factors pointed out, 
however, are: That the head or trunk should 
not be flexed or lifted forward towards the 


Fic. 5. The lift and carry. 


either side of the head, to a U-shaped sand- 
bag about the head, or a creased pillow. 
Twenty-nine recommended extension and 
traction, held by various means, throughout 
the period of transportation. Twenty-five 
recommended a collar of cotton; cardboard 
and cotton; cloth bandage; or clothing, 
such as a sweater, coat, shirt or a stuffed 
woman’s stocking. There were four who 
advised a pillow under the shoulders to hold 
the head back in hyperextension. Four 
others simply suggested prevention of all 
movement, and there were four who 
thought that muscle splinting was suffi- 
cient. Only a few suggested methods of 
getting these patients onto the board or 
stretcher, and the importance of maintain- 
ing the cervical region in the same hori- 
zontal plane or axis as that of the spine of 
the trunk. I assume that their apprecia- 
tion of the importance of this phase 
of the problem was implied with the rec- 
ommendation for immobilization during 
transportation. 

Every suggestion had its unique virtue. 

ot one is in itself applicable to every occa- 


sitting position, as these movements cause 
jack-knifing of the spine, crunching of the 
injured bony bodies and processes, increas- 
ing deformity and the possibility of spinal 
cord injury. Gentleness in handling, rolling 
or moving the entire spine from head to 
hips in the same horizontal plane or axis Is 
essential, except as guarded hyperextension 
of the spine becomes a factor in the proce- 
dure. The minimum of movement of any 
kind is vital. 

From these suggestions, and others, has 
been developed the prone, three man 
blanket lift, with head supported. This 
procedure seems adequate for the trans- 
portation of all suspected injuries of the 
spine, whether they are in the lumbar, 
dorsal or cervical region, and eliminates all 
diagnostic confusion or deductions on the 
part of the untrained. It requires little 
movement and is simple in accomplish- 
ment. It can be employed whether the 
patient is to be transported by ambulance, 
on a door, board, or on the floor of a truck, 
sedan or wagon, or whether a stretcher or 
cart, board, door or ladder is used as a 
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litter. It requires no special equipment. A 
blanket is usually available in a car, 
garage, filling station, nearby home or in 


Fic. 6. If conscious, the patient can steady his 
head by placing his hand on his occiput during 
transportation. 


the ambulance. It maintains in extension 
not only the trunk, but also the cervical 
region. With the arm placed carefully under 
the forehead there is no possibility of jack- 
knifing in this region. It is a comfortable 
posture and enables the patient to breathe 
freely. 

The New York-Brooklyn Regional Frac- 
ture Committee considered the prone posi- 
tion in relation to injuries of the extremi- 
ties, abdomen, chest and head, and in 
doing so has consulted with fifteen general 
surgeons. The consensus of opmion is that 
the above proposed method is not harmful 
to the associated internal injuries or those 
of the extremities. 

Technique. Three men, designated as 
A, B and C, approach the victim with a 
blanket. A supports the head with one 
hand placed under the head from behind so 
that slight traction can be sustained. B and 
C half roll the blanket in front of the 
patient and place the half-rolled blanket in 
close proximity to him. B then places a 
hand firmly on the shoulder and hip while 
C takes charge of the legs. The three men 
carefully roll the patient onto his side, 
turning the head, body and legs together. 
The half-rolled blanket is drawn close to 
the patient. A now extends the lower arm 
above the patient’s head with his free hand. 
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The upper arm is also extended above the 
patient’s head and the forearm flexed to 
support the head. The patient is then rolled 
forward onto the blanket which is then 
unrolled. The forehead now is supported on 
the flexed forearm of the patient, the hand 
resting just above the elbow, which is then 
flexed on the blanket. If the patient is 
conscious he can support his occiput with 
the free hand, or, if he is not conscious, 
fixation of the head and neck can be main- 
tained by A, or small sandbags can be 
placed on either side of the head. A and B 
then place themselves on opposite sides of 
the patient and grasp the blanket about 
6 inches lateral to his body, one hand being 
at the level of his elbows and the other 
hand at the level of the hip. C, meanwhile, 
grasps the blanket on either side of the legs 
just above the ankles. The three men lift 
the patient together, allowing the back to 
extend slightly. If a suitable conveyance 
is not at hand the blanket is wrapped 
about the patient until preparations are 
completed. 

After careful first aid attention and 
transportation of the patient, it is difficult 
to estimate the amount of damage that can 
be done when on reaching the hospital 
unnecessary moving, improper handling 
and turning of the patient takes place. 
Once the patient has been placed in the 
prone position on a blanket, this position 
should not be changed until a diagnosis has 
been made and treatment instituted. His 
first stop should be the x-ray laboratory 
where postero-anterior and lateral x-rays 
are made while he is in the prone position. 
Clothing can be cut away or carefully 
lowered or raised as seems expedient. From 
here the patient is taken directly to the 
operating room where permanent treat- 
ment is begun. 

There are those who believe that muscle 
splinting is sufficient to prevent further 
damage, and it is reasonable to assume that 
here such splinting is more effective than in 
the case of fractures of the extremities. 
Nevertheless, patients with back injuries 
should be adequately guarded against 
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further insult to the important structures 
involved. It would seem, therefore, rational 
to maintain the prone position until diagno- 
sis and permanent treatment have been 
instituted. 


SUMMARY 


1. The care or carelessness with which 
those who have injuries of the spine or 
injuries of the back are handled, bears a 
definite relation to the ultimate amount of 
their disability. 

2. Modern life and activity have in- 
creased the incidence of severe spine 
injuries to the extent that not only every 
doctor, but every layman as well, should 
recognize a common method of administer- 


damaged brain. .. . But, ... 
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“‘It is the fractured skull which is exhibited in our museums, not the 
what has happened to the skull is of far 


American Journal of Surgery 47 


ing first aid and transportation of such 
victims. 

3. A method is herein suggested which 
relieves the first-aider of the responsibility 
of making a diagnosis as to whether the 
injury is in the cervical, dorsal or Jumbar 
spine. 

4. It is a simple method requiring mini- 
mum apparatus and little practice. 

5. It involves but a single principle— 
that is, rolling the victim as one would a 
log, “‘en masse,” with the entire spinal 
column in the same horizontal plane, to a 
prone position onto a blanket. 

6. Once in the prone position the patient 
should remain so until x-rays are taken and 
permanent treatment instituted. 


less moment than what has happened to the brain, and this has been given 


less study.” (Cushing) 


From—‘“‘A Textbook of Surgery,” 


(Saunders). 
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HIP INJURIES: SOLUTION OF THE “UNSOLVED FRACTURE” 


James A. JACKSON, M.D. 


AND 


J. Newton Sisk, M.D. 


The Jackson Clinic 


MADISON, 


ITH all due regard to our early 
W preceptor, Royal Whitman, prob- 

ably the first to put the treatment 
of fractures of the neck of the femur 
(the ‘unsolved fracture”) on a scientific 
basis, his method or any other that re- 
quires prolonged confinement in bed in a 
body cast or any fixed form of external 
splinting, is passing into obsolescence for 
any but exceptional cases. Enough cases 
are now on record to show that internal 
fixation provides a much higher percent- 
age of union, lower incidence of stiffening 
of the knee joint and other complications, 
and lower mortality rates. In addition, the 
patient is happier and his hospital stay is 
much shortened. 

For many years we have been firm 
advocates of the internal method of fixa- 
tion in certain fractures. Since Smith- 
Petersen, some seven years ago, first 
devised his three-flanged nail for fixation 
of hip fractures, there has been increasing 
interest on the part of all fracture men in 
this form of treatment. Although many 
types of screws, nails, and pins have been 
devised by different surgeons, we believe 
the Smith-Petersen nail, in its present 
perfected form, is superior both in its 
mechanical efficiency and in the simplicity 
with which it is applied. 

Experimental work is now being carried 
on with different metals in an endeavor 
to find a combination which will have the 
requisite tensile strength and hardness, 
be non-corrosive, and give the least irrita- 
tion to body structures.’ It is probable that 
in the near future we shall have an alloy of 
vitallium in which vanadium is substituted 
for the chromium. This alloy will fulfil 
these requirements. When the metallurgists 
solve the problem, the Federal Bureau of 
Standards should require the instrument 
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makers to conform to this formula in their 
manufacture of nails, plates, screws, etc., 
to be used in internal application. 

At present, there is still a difference of 
opinion among the leading advocates of 
internal fixation in hip fractures as to 
whether the fracture itself should be ex- 
posed by incision and any malposition 
corrected, or whether the fracture should 
be nailed blindly after x-ray, antero- 
posterior and lateral, has proved that it 
has been correctly reduced. 

Cubbins, Callahan and Scuderi, at Cook 
County Hospital, have a large series of 
cases in which they have performed open 
operation with the inspection of the 
fracture, checking its position and cor- 
recting any malalignment, then fixing 
it with a two-flange nail. Their results 
have been excellent. Cubbins states that 
in about one out of seven cases there 
is interposition of capsule or synovia 
between the fracture surfaces which would, 
of course, inhibit union. He gives this as 
one of his main reasons for resorting to open 
operation. That this complication occurs 
in such a high percentage is questionable, 
for if this were true, the percentage of 
union after blind nailing would be much 
lower. Smith-Petersen, who formerly did 
all of his cases by open operation through 
a large incision devised by himself is now 
using the blind nailing method. A complete 
description of his technique is given in an 
article recently published.’ 

We believe that the surgeon should be 
prepared to do either open or blind opera- 
tion. If, after attempting a reduction of 
the fracture by manipulation, the check-up 
x-rays do not show a correct position, it 
would then be well to expose the fracture 
by incision, removing any interposed tissue 
or releasing any fragment that might be 
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caught in the capsule. The fracture could ' with one end of the cannula fixed on a 


then be properly reduced and _ nailed. 
In the majority of cases, the much sim- 


Cannulated 
coxa protractor. 


freely rotating axis at the center of the arc 


of the protractor. Over the cannula (and 
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Driving iron 
Fic. 1. This cannulated coxa protractor was devised and perfected 
through the collaboration of Drs. J. C. Dean, Ivan G. Ellis, J. N. Sisk 
and J. A. Jackson, and Mr. Larson of the V. Mueller Co. 


pler method of blind nailing should be 
performed. 

One of the most difficult problems in 
the blind nailing method has been to drive 
the nail at the correct angle of the neck 
with the shaft. To overcome this diffi- 
culty, a cannulated protractor devised by 
Dean and others and modified by the 
author insures the correct placing of the 
nail. 

The protractor consists of two quarter 
segments of a circular metal disc 14, inch 
thick, with a radius of 114 inches, each 
Segment graduated in degrees at the mar- 
gin of the circular edge. These disc segments 
are fixed to each other in such a way that 
they exactly coincide, but are spaced apart 
by small metal lugs. Into the space is 
Inserted a metal cannula, large enough in 
diameter to take a 349 Steinmann pin, 


held in any desired position by a set nut 
threaded on it) is an indicator fashioned 
to point to the graduations on both faces 
of the protractor. Near each end of the base 
of the protractor is a sharp metal tooth 3/¢ 
inch long for attaching the protractor to 
the bone. This is accomplished by a small 
driving iron designed for the purpose. 
(Fig. 1.) 

It is our practice, when a patient with a 
suspected fracture of the neck of the femur 
comes to the hospital, to have the case 
referred directly to the x-ray department, 
unless the victim is in marked shock. We 
do this to avoid unnecessary moving and 
handling of the patient. One-quarter grain 
of morphine is given and anteroposterior 
plates of the pelvis, including the upper 
ends of both femurs, are taken. A lateral 
view of the neck of the femur on the 
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injured side is also obtained. Should a 
fracture be present, the patient is trans- 
ferred to the fracture operating room where 
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tion of 20 degrees, and the knee in go 
degree flexion.® 
At this point, I should like to emphasize 


a bed equipped with a Balkan frame and a 
Thomas hip splint has previously been 
made ready. By means of skin traction, 
about 10 pounds of weight are applied, 
and the foot of the bed is elevated to 
provide countertraction. The Thomas hip 
splint merely acts as a cradle in which to 
hold the limb and no pressure of the ring 
against the tuberosity of the ischium is 
allowed. The patient is now referred to a 
hospital room and careful study of his 
general condition is begun, including an 
immediate urinalysis and blood urea. Since 
these patients are usually elderly and 
debilitated, proper measures are at once 
instituted to fortify them against shock, 
uremia, etc. 

During the ensuing week, the patient 
is kept as comfortable as possible, and if, 
at the end of that time, his condition will 
permit, he is scheduled for operation. He 
is placed on an ordinary operating room 
table which has been fitted with a tunneled 
x-ray film holder. A low procaine spinal 
anesthesia is given. By the Whitman, 
Leadbetter, or other manipulation, an 
attempt is made to reduce the fracture. 
The opposite limb is flexed at the knee 
and the foot fastened to the top of a stool 
at the side of the table. After reduction, 
an assistant holds the injured limb with 
abduction of 25 degrees and internal rota- 


Fic. 2. Special deep retractor. 


that there must be perfect teamwork and 
codperation between the surgeon and the 
roentgenologist. A shock proof x-ray unit 
is indispensable. 

The fracture is checked by antero- 
posterior and lateral x-ray films. If they 
show a good reduction and moderate valgus 
position, we are ready to proceed with the 
operation. The patient is draped and a 
lateral incision about 5 inches long is made, 
exposing the trochanter. A specially made, 
deep retractor with teeth has been of con- 
siderable aid in keeping the femur accessi- 
ble. (Fig. 2.) Approximately 34 inch below 
the lower border of the trochanter, in the 
middle of the shaft, a punch mark is made, 
which is to be the starting point of a Stein- 
mann pin. 

The cannulated protractor, set at the 
proper angle previously determined from 
the x-ray film, is now attached to the shaft 
of the femur with the inner end of the 
cannula in juxtaposition with the punch 
mark below the trochanter. A 345 Stein- 
mann pin is placed in the cannula of the 
protractor and drilled through the neck and 
head barely into the acetabulum. By drill- 
ing the pin into the acetabulum, the head 
is steadied and prevented from rotating 
when the nail is driven in. 

Check-up anteroposterior and _ lateral 
x-ray films are made and if the pin is 
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properly placed, as it should be, the The incision is closed with a few deep and 
protractor is removed and the cannulated fascial sutures of light chromic catgut and 


Smith-Petersen nail of previously meas- the skin with skin clips. The Thomas hip 


Cc D 


Fic. 3. A, Intracapsular fracture of neck of femur in 84 year old woman (May 12, 1937). Up in chair 
in one week, on crutches in two weeks, walking without crutches in six weeks with full weight 
bearing. B, Steinmann pin in place. c, Smith-Petersen nail giving valgus position. D, nail re- 


moved in eleven months. Solid bone union. 


ured length is driven home and impacted 
by a special Smith-Petersen tool. In addi- 
tion, a counterpin is inserted through the 
head of the Smith-Petersen nail which 
serves to anchor the pin to the shaft of the 
femur and prevents its slipping out should 
the pin become loosened after insertion. 
The counterpin should be bent to lock it. 


splint is reapplied with 5 pounds of weight 
for traction, merely to relieve muscle 
strain. 

On the following day, the back rest may 
be raised. By the end of a week, the trac- 
tion is removed, physical therapy is 
started, and the patient may sit in a chair. 
In ten days to two weeks, the use of 
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crutches is taught; by three weeks the pa- 
tient is out of the hospital and in from ten 
weeks to three months, if x-ray films still 
show good position, the crutches may be 
discarded for a cane. Follow-up x-rays 
should be made every three or four months 
for two years. 

A strong word of caution should be 
added: It is impossible to tell from the 
x-ray films when good bone union has 
taken place in this fracture. Do not remove 
the nail for at least one year and perhaps 
longer. It apparently does no harm and 
will keep the fracture in proper alignment 
for months, even when no union has as 
yet occurred. 


CONCLUSIONS 


By a few comparatively simple modifica- 
tions, the Smith-Petersen method of fixa- 
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tion of fractures of the hip is now a highly 
advantageous procedure. 

The development of the cannulated coxa 
protractor has provided an accurate means 
of driving in the nail at the correct angle. 

Removal of the nail should be delayed 
a year or more, and removed then only on 
special indication. 
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Too much emphasis cannot be placed on the adequate roentgenography 
of fractures of the femoral neck, with careful study and adequate inter- 
pretation thereof, both before and after reduction. 

From—‘‘A Textbook of Surgery,” 
(Saunders). 
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UNUSUAL COMPLICATIONS OF OSTEOMYELITIS* 
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HE incidence of carcinomatous degen- 
eration of the skin associated with 
chronic osteomyelitis has recently 
been called to the attention of the medical 
profession by the excellent papers of Bene- 
dict! and Henderson.? This association has 
been seen in twelve of 2,400 cases reviewed 
by the first author and five of 2,396 cases 
seen by the latter author at the Mayo Clinic. 
At the Cook County Hospital this condition 
has been seen in seven in approximately 400 
cases.!* The second complication of osteo- 
myelitis with which this paper deals is toxic 
deafness of the eighth nerve as a sequela of 
the bone infection. Two cases of this nature 
are herewith reported. No mention will be 
made of the more common complications of 
osteomyelitis, such as septicemia, soft tissue 
infections, arthritis (infective or sympa- 
thetic), and the still less frequent complica- 
tions of secondary hemorrhages, amyloido- 
sis, fractures and nerve involvements. 
Although the history of osteomyelitis 
dates back to paleolithic times, no men- 
tion seems to have been made of any com- 
plications of this condition, until Marjolin? 
in 1828 associated carcinomatous degenera- 
tion of the skin with scarring of burns, but 
without an osteomyelitic background. The 
treatment of osteomyelitis, particularly 
during early wartime periods, by amputa- 
tion, may have been the cause of infrequent 
local complications. Wilensky‘ makes no 
mention of this complication in his com- 
prehensive text on osteomyelitis, and Putti® 
and Haas® also have not seen this associa- 
tion occur. Orr’ does not mention it in a 
recent communication. This complication, 
he believes, may be due to frequent daily 
dressings of the wound. Toxic neuritis of 


the eighth nerve, although not uncommon 
in various bodily infections, is a rarity as a 
sequela of osteomyelitis. This has been 
verified by Lewy.® 

One of the earliest reports made was by 
Dittrich, who in 1847 reported one case 
with a biopsy done by Rokitansky. Follow- 
ing this, single and multiple case reports 
were made by various authors until at 
the turn of the century about thirty of 
such cases had been reported. Mathieu 
and Kohn” in 1920, Hitzrot!! in 1921, and 
Vernengo” in 1928 contributed to the 
literature with several cases. In the more 
recent reports, Benedict,! cites a case which 
revealed a chronic draining sinus for only 
one year, although trauma preceded the 
malignant foot condition for several years. 
We, likewise, have two such cases with 
relatively short draining periods. 

The seven cases that are herewith re- 
ported show the changes seen in other 
reports: the two types of cancer seen were 
the exuberant granulation type with heaped 
up nodular areas around the source of 
drainage (Fig. 1), and the deep crateriform 
type with little local reaction. (Fig. 2.) 
Both give histories of chronic discharge 
with neglected or madequate treatment, 
foul odor, and hemorrhages from invasion 
of the malignant process into the soft 
tissues. Patients seen in a charity hospital 
such as the Cook County are usually the 
indigent poor, unable to have the proper 
medical attention. After years of chronic 
drainage and mild symptoms referable to 
their lesion they come to the clinic for 
treatment. 

The two cases of eighth nerve deafness 
occurred in boys of school age. It is inter- 


*From the Surgical Department, Northwestern Medical School. Read before the Chicago Orthopedic Club, 
December 10, 1937. 
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esting to note that there was a 


period of neglected treatment between the 
onset of the acute symptoms and the 


primary operative drainage. 


definite 
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forty: years. Two patients definitely gave 
a short history of chronic drainage for a 
one and one-half and a two and three- 


quarter year period. The latter patient, 


CHART I 


UNUSUAL COMPLICATIONS OF OSTEOMYELITIS 
Malignancies of Skin Following Osteomyelitis 


Duration 


Occupation 
Osteomyelitis 


Symptoms and 
Findings 


Complications 


Results—Sequelae 


Laborer 116 years. 


Pain, swelling, mass 
locally (prolif.), an- 
emia. 


Carcinoma skin at 
lower third thigh. 


Amputation—result 
good. 4-4-1936. 


Laborer | 50 years. 


Mass locally (prolif.), 
foul odor, anemia. 


Carcinoma skin at 


lower third leg. 


Amputation—result 
good. 7-1-35. 


Housewife | 40 years. 


| 
| 


Mass locally (prolif.), 
foul odor, hemor- 
rhage, anemia. 


Carcinoma skin at 


heel. 


Death from sepsis— 
(before surgery) 


Laborer 2 years, 9 mo. 


Pain, foul odor, hem- 
orrhage (Ix), mass 
(prolif.) 


Carcinoma of skin at 


middle third of leg. 


Amputation—result 
good. 7-8-36. 


40 years. 


Mass locally (prolif.), 
hemorrhage 6x, foul 
odor, anemia. 


Carcinoma of skin at 
ankle area. 


Amputation—result 
good. 1-29-37. 


Laborer | 43 years. 


Mass locally (prolif.), 
pain and discharge. 


Carcinoma of skin at 
mid-third of leg. 


Extensive curettement 
—result good. 


Physician | 45 years. 


Mass locally (prolif.), 
and chronic drain- 
age. 


Osteogenic sarcoma at 
the lower third of 
leg. 


Amputation—result 
good. 6-1-36. 


Toxic Neuritis Eighth Nerve Followi 


ng Osteomyelitis 


Duration 


Occupation 
P Osteomyelitis 


Symptoms and 
Findings 


Complications 


Results 


School 1 year before 


surgery. 


Pain, discharge. 


Toxic neuritis eighth 
nerve. Bilateral. 


Complete nerve deaf- 
ness; amyloidosis. 


School 


5 mo. before 
surgery. 


Pain, discharge. 


Toxic neuritis eighth 
nerve. 


Complete nerve deaf- 
ness; death from 
brain abscess. 


Age of Patients and Duration of Symp- 
toms. ‘The age of the patients in the cancer 
group varied from 52 to 73 years. (Chart 1.) 


The two patients developing toxic 


of the eighth nerve were 15 and 16 years 
old respectively. The former group gave a 
history of drainage periods of from one to 


neuritis 


however, had a chronic bone infection for 
many years before. The third patient gave 
a history of drainage for fifty years, the 
fourth a history of forty years’ duration, 
the fifth also 40 years of drainage, the sixth 
thirty-seven years, and the seventh patient 
a history of forty-five years drainage. 


Da 
M.K. | 73 — 

| | 

| | | 
Name | Aer | | | 

— 

| | 
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The patient most recently seen was oper- 
ated upon by Dr. Philip Lewin; the history 
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vaseline pack, and suffered no recurrence 
locally. In one case septicemia and death 


showed a draining sinus for forty-five occurred before any treatment was insti- 


years. The biopsy by Dr. Jaffe revealed 
an osteogenic sarcoma. This case will be 
described in a subsequent paper. 

Occupation. The occupations of these 
patients were: laborers (four), one clerk, 
one housewife, and one physician. The 
two who developed toxic neuritis of the 
eighth nerve were schoolboys. 

Location of Lesion and Symptoms. The 
malignant conditions of the skin in this 
series were all in the lower extremities. 
Two were in the ankie area, four in the leg, 
and one occurred in the thigh. The symp- 
toms predominantly were those of chronic 
discharge over many years (except in one 
case), slight pain locally, foul odor and 
hemorrhages in three cases. Four of the 
seven cases had enlarged inguinal lymph 
glands. 

Treatment. In five of the seven cases 
amputation was done. For those malig- 
nancies occurring in the leg, amputation 
was performed below the knee; for the sin- 
gle instance at the lower third of the thigh, 
an amputation at the mid-third of the 
thigh was done. One of the patients had 
a very wide currettement, with an Orr 


Fic. 1. Case 1, showing the exuberant granulation 


>t 


tone of skin malignancy. 

tuted. This was in a very old feeble lady 
who also suffered from nephritis and 
organic heart disease. All of the cases were 
proved by biopsy. 


Fic. 2. Case v. Osteomyelitic ulcer with car- 
cinomatous edge. Deep crateriform type. 


Course. As this paper is written, fol- 
low-up includes periods of from one to 
three years. There has been no recurrence 
nor metastasis of any type. In one patient 
it was necessary to do three biopsies before 
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a microscopic diagnosis could be made. 
The patient operated upon by Dr. Berk- 
heiser, where a wide curettement was 
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is slight or nil. The patient disregards the 
slight imcrease In symptoms and _ just 
“drops in” 


to the clinic for a checkup. 


| 


Fic. 3. Case 1v. X-ray showing osteomyelitis of middle third of tibia with marked bony 
defect. 


performed, is doing exceptionally well. 
The two cases of toxic deafness of the eighth 
nerve definitely show that this condition 
arose during the neglected treatment of 
the bone infection, both cases having had 
no surgical intervention at the time the 
acute symptoms arose. 

X-Ray Appearance. Although the x-rays 
were not characteristic of soft tissue 
malignant invasion, there were some sus- 
picious moth-eaten areas with rarefaction. 
(Fig. 3.) One should be on the lookout for 
these when the clinical history is sugges- 
tive. Bone proliferation here was at a 
minimum, and the eroded areas in the bone 
corresponded to the soft tissue ulcers. 
(Fig. 2). There was considerable decalcifica- 
tion of the entire bone. 


SUMMARY 


The fact that these malignancies are 
usually engrafted on an old ulcer, does little 
to alarm the patient already inured to his 
osteomyelitis. Usually the disability here 


The findings of chronic discharge, foul 
odor, pains of a mild nature, the clinical 
appearance of the lesion and a _ biopsy 
report furnish evidence enough that surgery 
must be instituted. The two cases showing 
the relatively short drainage period, should 
impress one with the probability that a low 
grade osteomyelitis may exist for many 
years, with an exciting factor such as 
trauma or infection as the inciting cause. 
It is hardly conceivable that lowered skin 
resistance would be a predisposing factor 
in the malignancies, since perfectly normal 
skin was present before any clinical ap- 
pearance of the lesions. It is quite possible 
that in the other five cases the continued 
irritation, and poor skin resistance would 
lead to infection and malignancy. The pa- 
tients who developed the toxic neuritis 
show a latent period between the acute 
onset of the osteomyelitis and the primary 
surgical intervention during which deafness 
started, continued and was not arrested 
nor helped by the treatment of the osteo- 
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myelitis. The treatment of skin malig- 
nancies by amputation or by wide 
curettement of the involved parts insures 
a good result. 


’ The first of the toxic neuritis patients 
developed a brain abscess and succumbed; 
the second is still living with a complicating 
amyloidotic condition. 


CASE REPORTS 


1. S. Z., white male of 56, came into the 
clinic with the history that he had an open, 
draining area of the left thigh for a year and a 
half. Because of swelling and tenderness of the 
left knee a physician advised surgery. At this 
time he was operated upon. Drainage con- 
tinued. The patient came to the clinic because 
of the persistence of drainage. At this time 
malignancy was disclosed. (Fig. 4.) 

2. J. S., white male of 56, had had an acute 
attack of osteomyelitis at the age of 6. An 
incision was then made and continued to drain 
on and off for this period of fifty years, exuding 
bone and blood for some years. Biopsy report 
revealed malignancy of a squamous type. 
(Fig. 5.) 

3. M. K., white female of 73, entered the 
surgical ward with a history of having had open 
draining areas of the heel and knee for forty 
years. These lesions opened and closed many 
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times. No history of onset was given. Because of 
the extremely serious condition of the patient 
only a biopsy was taken. This revealed a very 
anaplastic hornifying squamous cell carcinoma. 


A 


4. F. M., white male of 68, entered the 
medical ward because of an open lesion of the 
leg. The history given was that two and one- 
half years before, a small papule started locally 
and continued to grow. Several months prior to 
this, the patient was in an automobile accident 
and traumatized his leg and thigh. The lesion 
continued to get larger, and when he presented 
himself in the clinic the patient had a typical 
osteomyelitic lesion with skin changes. Biopsy 
revealed hornifying epidermoid carcinoma. 

5. W. O., male, age 52, entered the ortho- 
pedic clinic with the complaint that for forty 
years he had had a chronic draining area in his 
ankle. This followed jumping to the ground 
from a barn. He was operated upon for acute 
osteomyelitis. Since then he has had several 
curettements, but the deep lesion persisted. 
Biopsy of the edge of the lesion revealed 
hornifying squamous cell carcinoma. 

6. W. R., male, aged 53, came to the Rush 
Medical Dispensary on Dr. Berkheiser’s serv- 
ice. The history obtained at that time dis- 
closed that at the age of 10 he was run over, 
sustaining a compound fracture of the leg. 
The open area had been draining since. Several 
months before his admission to the clinic, the 
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wound was closed, but reopened. Biopsy bone. He was operated upon, made an unevent- 


revealed (after second attempt) squamous cell 
carcinoma. 


ful recovery, but deafness continued. In May, 


1937, he developed symptoms of brain abscess 


7. Dr. L., male, aged 62, reported that forty- 
five years before he had developed an osteo- 
myelitis of the leg. This was curetted ten years 
later and remained closed for some time, but 
later reopened and continued to drain in spite 
of several closures. Several months before 
admittance to the hospital he noticed a nodular 
swelling in his leg, and then came to the hos- 
pital where a sarcoma was diagnosed. 

8. A. O., male, aged 15, was admitted to the 
Cook County Hospital because of an old 
chronic osteomyelitis. At this time he com- 
plained of roaring in his ears and an inability 
to hear well. His history was that of an acute 
onset of pains in the leg, associated with fever 
which was treated with hot packs and rest. 
Surgery was instituted several months later 
and an osteomyelitis was disclosed. Deafness 
was slow and progressive. At present this 
patient is totally deaf, and has developed an 
amyloid condition. 

g. E. L., male, age 16, stated that in April, 
1934 he had complained of pain and swelling in 
the leg. Six months prior to this he had suffered 
occasional leg pain, which was worse at night. 
The condition was treated with dry heat and 
medicines. Deafness came on gradually and 
x-ray revealed an osteomyelitic condition of the 


Fic. 5. Case u. Photomicrograph showing squamous cell carcinoma. 


and succumbed to this condition after twelve 
days. 


CONCLUSIONS 


1. Chronic draining osteomyelitis should 
be carefully watched for malignant changes 
of the skin. 

2. If these cases are treated by amputa-’ 
tion or wide curettement, good results are 
assured. 

3. There is a definite relationship be- 
tween the onset of acute osteomyelitis 
and the period of treatment; in two cases 
of neglected treatment nerve deafness 
occurred. 

4. No metastases have occurred to date 
following amputations. 

5. Biopsies should be adequate and 
repeated, if suspicious areas are seen 
microscopically. 
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IT is easier to fit an artificial limb on the leg with the amputation at the 
junction of the upper and middle third (or slightly lower), than with an 
amputation in the lower third. When the amputation is performed in the 
lower leg, the fibula must be removed at a higher level than the tibia. 
From—“‘Textbook of General Surgery”” by Warren H. Cole and Robert 
Elman (D. Appleton-Century). 
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HUMAN BITE INFECTIONS* 


Paut E. McMaster, M.D. 


Assistant Professor of Orthopedic Surgery, University of Southern California Medical School 


LOS ANGELES, CALIFORNIA 


HE importance of early radical treat- 

ment of wounds caused by human 

bites and the lacerations to hands and 
knuckles received in fist fights is often 
overlooked or not realized. Such injuries 
frequently cause prolonged infections which 
may lead to abscess and extensive soft 
tissue necrosis, suppurative tendonitis, 
periostitis, osteomyelitis or septic arthritis, 
or all of these. Some of these infections 
may become so severe that amputation is 
necessary, and they may even terminate 
fatally. It is not uncommon to see stiff and 
useless fingers from ankylosis of joints or 
destruction of tendons. Sixty-eight cases of 
human bite infections have been studied in 
the past three years and are reported. 

A few reports of human bite infections 
have appeared in the literature. The first 
such report appears to be the one by 
Hultgen! in rgro. He reported the case of a 
7 year old girl who developed an ill-smell- 
ing, fetid infection of a finger caused by 
biting her finger nails. Smears of the 
discharge showed the fusiform bacillus and 
the spirocheta denticola. The following 
year Peters? reported five cases of infection 
due to Bacillus fusiformis, two of which 
were of the hands following fist fights. One 
of the latter cases showed both the fusiform 
bacillus and spirochete of Vincent, while 
the other yielded only the fusiform bacillus. 
Peters noted the occurrence in these two 
cases of intense edema, swelling, and 
foul discharge. Hennessy, Madras, and 
Fletcher’ reported a case of a thumb bite in 
which the bacillus-spirillum combination 
of Vincent was shown by smear. The infec- 
tion became so severe that amputation of 
thumb was necessary. Flick* reported the 
case of a severe infection following a bite on 


the thumb. He advised amputation whick 
the patient refused. Death occurred sixteen 
days after the bite. 

Other articles dealing with this condition 
are those by Pilot and Meyer,° Fuller and 
Cottrell,® Owen,’ Mason and Koch,® Bates? 
and Welch.” 

Occurrence and Location of Lesions. The 
most common type of injury from human 
teeth predisposing to serious infection is 
that recived in bare fist fights. These 
lacerations involve usually the second, 
third, and fifth metacarpophalangeal re- 
gions. Thirty-eight of this series of sixty- 
eight cases followed fight injuries, while 
thirty were wounds directly inflicted by 
one human biting another. Most of the 
bites occurred on fingers and hands, while 
some involved the forearm, axilla, and 
thigh. 

Thirteen of the thirty bite cases were of 
women, while the remaining seventeen bite 
cases, and all of the fight cases were of men. 
Ages ranged from a few months to seventy- 
two years. 

Course of Infection. Few of the patients 
in this series were seen early. The usual 
story which a patient gave on admission 
was that he had been bitten or had received 
a laceration of his hand in a fight from two 
to four or more days previously. The wound 
had been treated either at home by the 
patient or it had been dressed or sutured by 
a physician. Pain and swelling had sub- 
sequently developed within twenty-four to 
forty-eight hours. 

Examination of these wounds, which 
were a few days old, revealed redness, 
swelling, increased local heat and tender- 
ness. Lymphangitis and axillary adenitis 
were observed in several cases. Limitation 


* From the Departments of Orthopedic Surgery of the Los Angeles County Hospital and the University of Southern 
California School of Medicine. 
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of finger motion due to pain and swelling 
was not uncommon. In some cases a 
seropurulent, foul-smelling discharge from 
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being open and superficial, allowed ade- 
quate drainage. All such cases were treated 
with oxidizing solutions such as hydrogen 


Fic. 1. Roentgenograms showing destructive arthritis of distal interphalangeal joint of middle 
finger with associated osteomyelitis, periostitis and diffuse soft tissue swelling, which were 
present on entry three weeks after bite. Smear revealed Vincent’s organisms. Finger was 
amputated and patient made an uneventful recovery. 


wounds had developed. A few of the 
patients appeared quite ill and the tem- 
perature readings varied from 99°F. to 
102°F. In those patients not seen for two 
weeks or more after the injury, extensive 
cellulitis, lymphangitis, regional adenitis, 
local tissue necrosis, suppuration, and a 
very offensive, malodorous discharge were 
usually present. 

Treatment. The cases which were seen 
within the first few hours after injury 
(there were only three, of which two were 
finger bites and one a forearm bite) were 
treated by cauterization. Phenol was used 
on two and nitric acid on the other and the 
wounds left open. The dressings were kept 
moist with hydrogen peroxide. All healed 
without complication. 

The avulsive bite cases in which finger 
ends, or segments of skin were completely 
bitten away, as well as the superficial 
abrasions, did not offer difficulty in treat- 
ment, and complications, beyond a tempo- 
rary mild local inflammation, did not 
occur. These wounds had bled freely and, 


peroxide or sodium perborate and left open. 
In one case, a finger end, which was almost 
but not completely bitten off, had been 
replaced and sutured before entry. A sub- 
sequent severe felon-like infection with 
osteomyelitis of the distal phalanx resulted. 
After several weeks of treatment, healing 
fmally occurred. 

The severely infected wounds, which 
were seen several days or more after injury 
and in which there was much swelling and 
redness, were opened widely (all stitches 
being removed when present) and necrotic 
tissue excised. Severe infections occa- 
sionally followed penetrating bite wounds 
but most commonly the worst infections 
developed in the lacerations by teeth from 
fist fights at the metacarpophalangeal joint 
regions. After excision of the necrotic 
tissue all wounds were left open to drain 
and a majority were then compressed with 
oxidizing agents such as hydrogen peroxide 
soaks or sodium perborate powder sprin- 
kled in the wounds and then covered with 
warm moist aqueous dressings. The others 
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were treated with continuous hot wet 
dressings of magnesium sulfate or boric 
acid. Those patients treated with oxidizing 
agents appeared to heal more rapidly than 
those treated with boric or magnesium 
sulfate packs. 

Despite the fact that these wounds were 
incised widely, necrotic tissue excised, and 
the wounds left wide open to drain, thirty- 
one of the sixty-eight patients had to be 
hospitalized for two weeks or more. Some 
were in the hospital for several weeks and 
one for more than twenty-nine weeks. 

Bates reported successful treatment 
without serious complications in over one 
hundred cases treated by radical electro- 
cautery excision. He used it not only in 
early cases but in late cases in which there 
was much redness and swelling. Judging 
from his reported results and the success in 
the few cases of this series treated by acid 
cauterization, it would appear that some 
form of cautery treatment for these cases 
might be the preferable method. 

Intravenous neoarsphenamine was tried 
several times in this series, both alone and 
in combination with local treatment. No 
noticeable influence on the course of the 
infection was noted. 

Bacteriology. Smears and cultures were 
made of the discharge in forty-one cases. 
Ten smears showed both the fusiform 
bacillus and the spirochete of Vincent, 
while eleven yielded only the fusiform 
bacillus. The other twenty cases revealed 
one or a combination of the following: pus 
cells, diphtheroids, staphylococci, strepto- 
cocci, and cellular débris. Five cultures 
were negative; however, the majority 
yielded staphylococcus aureus and a few 
showed Streptococcus viridans and Strep- 
tococcus hemolyticus. Blood cultures in a 
few of the severe cases with high tempera- 
ture readings yielded no bacterial growth. 

Complications. Complications of vari- 


ous types and degrees occurred, depending 
on the severity of the initial lesion and the 
elapsed time before adequate treatment 
was given. Those following the bite infec- 
tions were less severe as a rule than those 
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occurring after fist fight infections. Exten- 
sive soft tissue necrosis resulted in one 
forearm and one thigh after bite lacerations 
to these parts. Bites to fingers led to 
periostitis, suppurative arthritis, and osteo- 
myelitis of phalanges in a number of cases. 


(Fig. 1.) 
Severe complications followed the fight 
wounds. These injuries, which involve 


usually the second and third metacarpo- 
phalangeal joint regions, perforate the skin 
and extend into the periarticular or intra- 
articular spaces. As the closed fingers (fist) 
are extended, the dorsal skin overlying the 
knuckles tends to retract, thus sealing over 
the deeper wound and establishing anae- 
robic conditions for the human mouth 
organisms. The course of the infection from 
these wounds has been well shown in the 
experimental studies on cadavers by Mason 
and Koch. Complications which followed 
these wounds were cellulitis, lymphangitis, 
abscess, and necrosis of extensor tendons. 
Suppurative arthritis was not uncommon 
and in seventeen cases was associated with 
not only destruction of articular cartilage 
but osteomyelitis of adjacent phalangeal 
and metacarpal bones as well. (Figs. 2 and 
3.) Palmar space abscess with necrosis and 
sloughing of flexor tendons to fingers 
occurred in a few cases from extension of 
the dorsal infection either across the cap- 
sular space, or via the pericapsular tissues, 
or along the lumbrical muscles. 
Amputations were necessary in nine 
cases. Two were of fingers which had 
become stiff and useless after the infections 
had cleared up. The other seven were done 
because of extensive soft tissue and bone 
necrosis. Four of these fingers were re- 
moved at the metacarpophalangeal joints 
and three included in addition the respec-. 
tive metacarpal heads. One in the former 
and one in the latter group continued with 
spreading severe infections of hand requir- 
ing amputation through the forearm. 
Pathologic Studies. Gross examination 
of the amputated specimens revealed skin 
ulceration, subcutaneous abscess and ex- 
tensive soft tissue necrosis, including in 
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some cases destruction of extensor and they reluctantly admit the truth. No doubt 
flexor tendons. Intra-articular pus with many minor abrasions caused by teeth 
necrosis of articular cartilage and a moth- wounds progress to uneventful recovery. 


Fic. 2. Roentgenograms showing destructive arthritis of third metacarpophalangeal 
joint with periostitis of adjacent phalanx and metacarpal, also considerable 
diffuse soft tissue swelling. These changes were present one month after a fight 
injury. Smears of the draining wound yielded fusiform bacilli. Amputation was 


required. 


eaten appearance of adjacent bone was 
seen. The microscopic sections of soft tissue 
showed heavy, diffuse infiltrations of poly- 
morphonuclear leucocytes and in some 
areas abscess. Sections of bone showed 
necrosis of articular cartilage and diffuse 
infiltrations of polymorphonuclear leuco- 
cytes in the cancellous spaces with bone 
destruction taking place by mononuclear 
and giant cell osteoclasts. 

Comment. It is difficult to estimate the 
frequency of human bite infections. They 
probably are not uncommon, for, although 
most writers report only one or a few cases, 
Bates obtained records of over 200 cases 
from three Philadelphia dispensaries during 
a seven year period. Welch reported a series 
of eighteen cases and Mason and Koch 
thirteen. In this present series, sixty-eight 
cases are reported in a three year period. A 
number of these patients, apparently 
ashamed of their injuries, misstated the 
cause and only after careful questioning did 


Many others of a more serious nature are 
likely not properly diagnosed, due to mis- 
statements by the patients or insufficient 
medical study. 

The severity of these infections is seem- 
ingly due to the Vincent’s organisms 
implanted deeply in the tissues under an- 
aerobic conditions. Although the bacillus- 
spirillum combination was demonstrated 
in only ten of forty-one smears and fusiform 
bacilli in eleven others, it is probable that a 
higher percentage of cases harbored the 
organisms deep in the tissues surrounding 
the wound or these organisms may have 
been destroyed along with the tissue 
necrosis. 

Vincent’s organisms are facultative an- 
aerobes. As a large number of human 
mouths harbor them (smears taken from a 
hundred mouths in the Dental Clinic of the 
Los Angeles County Hospital revealed that 
seventy-eight patients had both the bacil- 
lus and the spirochete), wounds caused by 
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human teeth should not be primarily 
closed. Observations of all such wounds in 
which primary closure by suture had been 
done showed suppuration and necrosis. 
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involved the metacarpophalangeal joint 
regions, having resulted from fist fight 
injuries. Thirty were caused by actual 
bites. 


Fic. 3. Roentgenograms showing destructive arthritis of middle metacarpophalangeal 


joint with associated osteomyelitis and some periostitis six weeks following fight 
injury. Segments of both extensor and flexor tendons of the finger sloughed out. A 


stiff useless finger resulted. 


Complications of a serious and prolonged 
nature are likely to occur, unless early 
adequate treatment is given. Avulsive bites 
and superficial abrasions should be cleansed 
and left open. Application of oxidizing 
agents will usually suffice to mhibit growth 
of the Vincent’s organisms. Should the bite 
be by an unknown assailant or one with 
poor mouth hygiene, cauterization of the 
wound is a safer procedure. All penetrating 
wounds should be excised completely and 
the wounds left open. Excision by cautery 
knife appears to be preferable to “cold 
steel.”’ The cases seen late with cellulitis, 
abscess, and necrosis require incision and 
drainage with removal of necrotic tissue. 
This too may be done with a cautery 
knife. More serious complications, such as 
those necessitating amputation, must be 
individualized. 


SUMMARY 


1. Sixty-eight cases of infections caused 
by human teeth are reported. Thirty-eight 


2. Superficial abrasions and avulsive 
bites did not cause serious infections. 
Penetrating bites and fist fight injuries to 
knuckles resulted in the most serious com- 
plications, of which the most common were 
abscess, tissue necrosis, sloughing of ten- 
dons, osteomyelitis, and suppurative ar- 
thritis. The discharge in these cases 
was very offensive and malodorous. Late 
sequelae were stiff fingers from tendon 
destruction, soft tissue scarring and ankylo- 
sis of joints. 

3. Nine amputations were done. Two of 
these were of stiff, useless fingers after the 
infection had subsided. Seven were of 
fingers because of extensive severe active 
infection, and of these two later required 
forearm amputations to control spreading 
infections. 

4. Smears of discharge in forty-one cases 
revealed both the fusiform bacillus and the 
spirochete of Vincent in ten, while eleven 
others showed the fusiform bacillus but not 
the spirochete. A majority of the cultures 
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from these cases yielded Staphylococcus 
aureus and a few yielded Streptococcus 
viridans and Streptococcus hemolyticus. 

5. Oxidizing agents, such as hydrogen 
peroxide and sodium perborate, applied to 
the wounds appeared to produce more 
rapid healing than when ordinary hot wet 
soaks were used. Intravenous neoarsphen- 
amine had no appreciable influence on the 
repair of these wounds. 


CONCLUSIONS 


1. Superficial abrasions and avulsive 
bites, if left open, will as a rule heal without 
serious complications. Cauterization is a 
safeguard and applications of oxidizing 
agents is advisable. 

2. Penetrating wounds from human 
teeth should be widely excised early and 
cautery excision Is probably preferable. 

3. Late severe infections should be 
treated by wide incision and excision of 
necrotic tissue. 
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4. All wounds caused by human teeth 
should be left open for drainage and not 
primarily closed. 
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A CLINICAL PATHOLOGIC CLASSIFICATION OF ACUTE 
APPENDICITIS AND PERITONITIS COMPLICATING 
PERFORATIVE APPENDICITIS* 

Joun O. Bower, M.D. 


Clinical Professor of Surgical Research, Temple University School of Medicine 


PHILADELPHIA, PENNSYLVANIA 


HE following conclusions deduced 

from observations made during the 

course of clinical and experimental 
investigations on acute appendicitis 
and spreading peritonitis complicating 
perforative appendicitis prompted this 
presentation: 

One in every three patients admitted to 
the hospitals in the United States with a 
diagnosis of acute appendicitis has an 
associated peritonitis. 

The operative mortality of spreading 
peritonitis complicating acute perforative 
appendicitis is excessively high. 

A further study of the morbid and micro- 
scopic tissue changes that occur in ap- 
pendicitis will not aid physicians or sur- 
geons in solving the problem of the high 
mortality. 

The importance of the clinical pa- 
thologist as a consultant in the proper 
management of patients suffering with an 
acute abdomen is not realized by physicians 
or surgeons. 

The study of normal and abnormal 
processes in the living and dead has, as its 
ultimate aim, the understanding of disease 
and its prevention or cure. Pathologists, by 
persistent and painstaking studies of gross 
and microscopic changes, have enabled 
physicians and surgeons to make earlier 
diagnoses by correlating tissue or cell 
changes with the clinical manifestations of 
the disease. This has been true particularly 
of subacute and chronic lesions. Improved 
surgical management of acute progressive 
processes, however, has been made possible 
mainly through clinical and pathologic 


investigations, and not through the exami- 
nation of tissues removed at the operating 
or post-mortem table. There are two 
reasons for this: 

1. Acute progressive lesions are usually 
bacterial in origin and immediate surgical 
intervention may not be indicated; it may 
even prove fatal if carried out. Microscopic 
examination of the earliest cell changes, 
therefore, is impossible. 

2. In the acute infections requiring 
surgery, early cell changes in the organs or 
tissues primarily involved are not in them- 
selves sufficient to produce death. This 
precludes the possibility of post-mortem 
examination of them. 

The above is true of acute lesions involv- 
ing many of the abdominal organs but par- 
ticularly true of acute infections of the 
appendix. Little has been added to our 
knowledge of the gross and the microscopic 
changes in acute lesions of the appendix 
during the past twenty-five years. The 
following pathologic classification is taken 
from John B. Deaver’s book on appendici- 
tis written in 1913:! 

Pathology of Acute Appendicitis: 

(1) Catarrhal 

(2) Interstitial 

(3) Ulcerative 
(a) Nonperforative 
(b) Perforative 

(4) Suppurative 

(5) Gangrenous. 

Since Deaver’s classification, pathologists 
have added appendicosis, characterized by 
degenerative rather than inflammatory 
changes in the mucous and submucous 


* From the Department of Clinical and Surgical Research, Temple University School of Medicine, Philadelphia 
General Hospital, St. Luke’s and Children’s Hospital. 
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coats. During the past forty years in the 
United States alone, approximately fifteen 
million acute appendices have been re- 
moved and literally millions of them have 
been examined microscopically. Further 


Bower—Appendicitis 


American Journal of Surgery 67 


a patient lives or dies is seldom determined 
by pathologic changes in the tissues be- 
neath the serosa or the nature of the 
contents of the lumen of the appendix. 
When the serous membrane is intact, one 


CLINICAL PATHOLOGIC CLASSIFICATION OF APPENDICITIS AND PERITONITIS 


Classification Pathology 


Immunologic Response Result 


1. Localized lesion 
(a) Acute catarrhal...... 
(b) Acute suppurative. . . 
(c) Acute gangrenous... . 
(d) Acute gangrenosup- 
2. Localizing process........ 


Serous coat intact. 


or parietal peritoneum. 


Abscess. 


Spreading process. 


Serous coat ruptured but 
sealed with fibrinous exu- 
date, omentum, visceral 


Approximately 20 per cent.| 1 in 183 dies. 


Dependent upon manage- 
ment. 


If undisturbed, local tissue 
immunity develops and 
an abscess forms. If oper- 
ated upon, spreading per- 
itonitis is frequently in- 
duced. 

Local and general immun- 
ity develops after sixth or 
seventh day. 

Dependent upon manage- 
ment and the individual 
resistance. 


I in 44 dies. 


I in 4 dies. 


study might reveal earlier cellular or 
possibly intracellular changes which would 
affect our concept of the histogenesis of the 
disease, but it would not give the internist 
or the surgeon the necessary data with 
which to make a more accurate diagnosis of 
a pre-perforative or early perforative ap- 
pendicitis, nor would it materially affect 
the mortality of this disease. 

The clinical pathologic classification 
emphasizes: 

1. Pathology in the living. 

2. The important réle immunity—local 
tissue and general—plays in the manage- 
ment of spreading peritonitis. 

3. The correlation of symptoms, signs 
and gross changes found at operation with 
what happens to the patient. 


1. Pathology of the Living. Nature has 


been generous in allowing surgeons great 
latitude of judgment without exacting 
compensation in the recognition of pre- 
perforative appendiceal pathology at oper- 
ation. Low or high mortality is dependent 
upon an intact or ruptured serosa; whether 


in 183 dies; when it is ruptured, one in eight 
dies. 

‘Patients rarely die from appendicitis. 
Autopsies are performed on patients who 
die from peritonitis, not appendicitis. 


TABLE I 
PATHOLOGY AND MORTALITY 
Per 
No. of | No. of | Cent 
Cases | Deaths | Mor- 
tality 
Acute nonperforative ap- 
pendicitis 12,259 67 
65.6 per cent of cases I in 183} 0.54 
dies 
Acute appendicitis and peri- 
tonitis 6,428 782 
34.4 per cent of cases 1in8 | 12.2 
dies 


The pathologist cannot aid by the study 
of morbid changes observed at post- 
mortem. His gross and microscopic findings 
can only be correlated with the symptoms 
and signs preceding death. Furthermore, 


3. Localized abscess........| 
4. Spreading peritonitis... . | 
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the post-mortem in many instances is 
delayed several hours, during which time 
migration and multiplication of anaerobic 
and putrefactive micro-organisms produce 
tissue changes which make an _ accu- 
rate interpretation of preagonal pathology 
impossible. 

Table 11 shows the number and percent- 
ages of those who die from acute appendici- 
tis—the localized lesion; of those who die 
from local peritonitis—the appendiceal 


TABLE II 
PATHOLOGY AND MORTALITY 


Total Inci- Per 

No dence,| No. of | Cent 

Ca ©"! Per | Deaths} Mor- 

| Cent tality 

Acute nonperforative...|12,259| 65.60] 67 | 0.54 

Acute local peritonitis. .| 3,855} 20.63} 88 | 2.28 
Acute spreading perito- 

2,573| 13.77| 604 |28.97 

18,687|100.00| 849 | 4.54 


abscess; and of those who die from spreading 
peritonitis. This table does not show the 
number or percentage of those dying 
because of the conversion of a localized 
mass or a localizing process into a spreading 
one. The percentage so converted can be 
estimated with a fair degree of accuracy. 

In sixty-six out of any given hundred 
acute appendices the serous coat is intact; 
in thirty-four cases the peritoneal coat has 
been ruptured. (Table 1.) Approximately 
fourteen of these thirty-four cases belong 
to the spreading peritonitis group. (Table 
i.) Of the remaining twenty cases, in 
approximately twelve the surgeon will 
palpate a definite mass, a localized abscess. 
This leaves eight cases in every hundred 
where at operation, one might encounter an 
appendix in which the peritoneal coat has 
been ruptured, but leakage has been 
prevented by plastic exudate, omentum or 
intestine. (Fig. 1.) This is the localizing 
process, and because of its gradual develop- 
ment, gross tissue changes are not easily 
recognized. 
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If the incision has been made over or 
near the lesion, the preperitoneal tissues 
are edematous and the parietal peritoneum 
will be injected; the degree of hyperemia of 
the visceral peritoneum and the presence 
or absence of adhesions will depend upon 
the time that has elapsed between perfora- 
tion and operation and the resistance of the 
patient. Free fluid, if present, is usually 
moderate in amount, cloudy, seropurulent 
and slightly odorous. A smear may show 
micro-organisms; cultures frequently do. 
If rupture occurs in an appendix which has 
previously been involved in an infectious 
process, the accompanying appendiceal 
fibrosis and peri-appendiceal adhesions 
diminish absorption, and hyperemia of the 
peritoneum and transudation of fluids will 
be comparatively less. In a small percent- 
age of cases in this group, the appendix 
perforates into its mesentery; it is partly or 
completely hidden by omentum, ileum or 
caecum and when exposed the capillaries 
are distended, the peritoneal coat is thick- 
ened and edematous and the mesentery is 
of normal color but markedly thickened at 
the site of perforation and the free border is 
usually intimately attached to the cecum 
or ileum. When the mesentery is caught 
with a hemostat, seropurulent material will 
escape if the tip penetrates the involved 
portion. Perhaps the most important 
pathologic finding which suggests the 
concealed perforation is the marked thick- 
ening of the omentum caused by the in- 
creased vascularity, edema, neutrophilic 
and clasmatocytic infiltration. The fore- 
going is all that can be seen through a 
transverse or muscle-splitting incision. 
Because of lack of visibility, early circula- 


tory changes in the parietal or visceral 


peritoneum, filmlike adhesions, peritoneal 
exudate or indefinitely formed fibrinous 
plaques may be overlooked, or, in the 
attempt to locate the appendix with the 
finger or quarantine the diseased organ 
with gauze sponges, they may have been 
covered or obliterated. 

In describing the localizing process, the 
surgeon, of necessity, must draw on his 
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memory and imagination to complete the 
picture; the description of details therefore, 
is not accurate. Unfortunately, in a great 
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ing one—that while the patient, before 
operation, was absorbing a_ gradually 
diminishing amount of antigen, during the 
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many instances, the assisting intern, whose 
vision of the gross intraperitoneal changes 
has been more limited than that of the 
operator, is directed to describe the gross 
findings on the chart. His description 
invariably is limited to the gross changes 
affecting the appendix. Neither he nor the 
Operator suspects that a localizing process 
has just been converted into a frank spread- 


operation because of ‘‘meddlesome sur- 
gery” he has had projected into his capil- 
laries and lymph vessels a tremendous 
amount of antigen. 

A diagnosis of peritonitis complicating 
acute appendicitis is made in less than 5 per 
cent of instances by the attending physician 
before the patient is hospitalized, despite 
the fact that over 30 per cent of these 
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patients have perforated appendices before 
admission. Surgeons generally have little 
difficulty in diagnosing a frank perforation, 
but the incipient perforations are fre- 
quently not so diagnosed preoperatively. 

More accurate preoperative diagnoses 
will help reduce the high mortality of 
spreading peritonitis, which, when diag- 
nosed, calls for scientific management 
rather than immediate operation. 

2. The Important Réle of Immunity— 
Local Tissue and General—in the Manage- 
ment of Spreading Peritonitis. Nature has 
but one method of combating infections 
regardless of location or origin. What 
happens to a patient following bacterial 
invasion of normal tissue depends on 
the dose of antigen and his reactive 
capacity. 

In an intact appendix the amount of 
antigen absorbed is sufficient to induce 
normal antibody formation only to a 
minimal degree.2 My associates and | 
demonstrated the presence of antitoxin for 
the Clostridium welchii toxin in the blood 
serum of patients who had recovered after 
operation for acute appendicitis in only 
20 per cent of instances, while the serum 
of those operated upon for spreading 
peritonitis due to a perforated appendix 
showed antitoxin in 72 per cent of in- 
stances. When the serous coat of the 
appendix is intact, the amount of antigen 
necessary to induce humoral antibody 
formation is approximately .oo0004 
If clasmatocytes have anything to do with 
the formation of antibodies, and certain 
investigators***” think they do, then the 
development of a local tissue immunity Is 
interferred with when the appendix is 
removed or even when drainage is insti- 
tuted before a localizing or spreading 
process has been allowed to abscess. 

The time which elapses between invasion 
of tissue by micro-organisms and operation 
must be considered if patients are to be 
managed properly. Agglutinins in large 
quantities do not appear in the blood of 
patients or animals following invasion by 
the typhoid bacillus before the seventh day. 
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Antitoxin to the C. tetani has been ob- 
served in local abscess in hyperimmunized 
animals on the seventh day. Patients 
resistant to the invasion of the lungs by 
the pneumococci show antitoxin in great 
quantities directly preceding or coincident 
to the crisis. My associates and I have not 
been able to demonstrate antitoxin to the 
Clostridium welchii in the blood serum of 
patients who have recovered from spread- 
ing peritonitis due to a perforated appendix 
before the sixth day. 

3. Correlation of Symptoms, Signs and 
Gross Changes at Operation with What 
Happens to the Patient. Surgeons, like all 
inhabitants of the globe, have been caught 
in the “swirl of hurry.” In an effort to 
expedite the performance of surgical proce- 
dures, much has been sacrificed—the policy 
of get in and get out quickly has resulted in 
a lack of careful observation. A review by 
the author of many thousands of clinical 
records of patients operated upon for acute 
appendicitis and its complications failed, 
with very few exceptions, to disclose 
descriptions of pathologic changes in the 
parietal peritoneum, not only in acute 
appendicitis but in local and spreading 
peritonitis as well. To a lesser degree this 
was also true of the gross changes in the 
visceral peritoneum beyond the central 
zone of infection. This failure to describe 
is due in part to an obsession on the part of 
some surgeons to be reputed fast operators; 
but also to incomplete visibility of the 
pathologic process. When operating for 
acute appendicitis and its complications, 
surgeons use the small transverse or 
McBurney incision in approximately 37 
per cent of instances. Regardless of the 
type of incision, the appendix presents 
itself uncovered at the opening in the 
peritoneum in less than 10 per cent of 
instances. Usually, omentum or intestine 
must be displaced before it can be located 
and then frequently only a part of it may 
be visible. If it can be seen, the most 
important procedure up to this point can 
be carried out: the inspection of the serous 
coat for perforation. If it cannot be seen, 
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the next step, the visualization of the 
appendix 1 is proceeded with. 

How important is this next step and 
what technique is usually employed? The 
average surgeon does one of two things: he 
places gauze strips in the peritoneal cavity 
and gently pushes aside the coils of intes- 
tine or the omentum until he sees the 
appendix; or he inserts his index finger 
through the peritoneal opening in the 
direction of the pelvic brim and sweeping 
it upward, hooks the appendix in the crook 
of the finger. The latter procedure is legi- 
timate if the appendix is not an over-dis- 

tended gangrenous or gangrenosuppurative 

type or if the process is not a localizing one. 
The percentage of intact appendices that 
are ruptured in this manner is not large— 
the percentage of cases in which the local- 
izing process is converted into a spreading 
one is larger than can be considered 
moderate by any surgeon. A correct 
correlation of gross changes found at 
operation with symptoms and signs pre- 
ceding cannot be made by the surgeon 
because the perforated and at times, leak- 
ing appendix which he exposes is not the 
cause of these symptoms and signs. The 
condition in which he leaves the peritoneal 
cavity, however, is the cause of what 
happens after operation. Our surveys show 
a mortality of 20 per cent in cases where a 
perforated appendix is removed during the 
localizing stage but in twelve hospitals 
where appendices were removed routinely 
in the presence of spreading peritonitis, the 
mortality was 37.5 per cent.® 

Surgeons and clinical pathologists must 
therefore, correlate symptoms, signs and 
gross changes observed at operation with 
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functional variations in the living, thereby 
supplying the medical profession with data 
which will make possible a more accurate 
diagnosis. 


SUMMARY 


A reduction of the excessively high 
mortality of spreading peritonitis compli- 
cating acute perforative appendicitis will 
occur if and when symptoms, signs and 
gross changes found at operation are 
correlated with what happens to the 
patient. It is not what is found at post- 
mortem, that is important in the recovery 
of patients. Local tissue and general 
immunity play an important role. 

A clinical pathologic classification of 
acute appendicitis and peritonitis com- 
plicating perforative appendicitis embody- 
ing these essential features is presented. 
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HE importance of the normal bac- 

terial flora of the patient’s skin as a 

possible means of wound infection has 
been emphasized by many workers.! As a 
result, the bactericidal efficiency of the 
various germicides used in preoperative 
skin disinfection has been extensively 
The laboratory evalua- 
tion tests of these germicides have been 
standardized by the United States Food 
and Drug Administration,” but the clinical 
evaluation has offered considerable diffi- 
culty. The conditions of individual resist- 
ance, immunity, differences in kinds and 
virulence of the organisms, the relative 
sterility of the air in the operating room,1! 
the type and extent of the operation, and 
the surgical methods employed are variable 
factors which make definite conclusions as 
to the relative merits of one germicide 
compared to another very difficult. In 
some investigations the clinical evaluations 
of the various germicides have dealt with 
artificial conditions such as in animal skin 
disinfection tests, the application of various 
laboratory cultures of bacteria to the 
surface of the skin, the painting of a very 
small area of skin under conditions not 
similar to those encountered in the operat- 
ing rooms, and studies which take into 
consideration only the superficial con- 
taminants of the skin. 

In order to determine the bactericidal 
efficiency of several germicides under condi- 
tions of use in the operating rooms of the 
University Hospital, a series of studies 
were carried out. The following questions 
seemed to be of practical importance: 

1. Is the skin of the operative area 
contaminated when the patient is brought 
into the operating room? 


2. Can the skin of the operative area be 
sterilized by a germicide preparation as 
employed in the operating room? 

3. Does the germicide penetrate the skin 
and sterilize the deeper layers? 

4. Does the skin remain sterile through- 
out the operation? 

5. Is there a difference in the bactericidal 
efficiency of the various germicidal prepara- 
tions studied? 

One hundred and seventy-three opera- 
tive cases were selected for study. These 
included herniorrhaphies, appendectomies, 
cholecystectomies, gastric resections, etc. 
Because most of these cases were com- 
plicated (the hernias often were bilateral or 
required fascial sutures; the patients with 
biliary tract disease needed exploration of 
the common duct), the average duration of 
the operation was one and a half hours. The 
germicides studied for skin preparation 
were: (1) tincture of mercresin 1: 1000 (or- 
tho-hydroxyphenylmercuric chloride and a 
synthetic cresol); (2) tincture of merthio- 
late 1:1000 (sodium ethylmercurithiosali- 
cylate); (3) tincture of iodine 2 per cent 
U.S.P. followed by 50 per cent propanol. 


METHOD 


The routine preparation of the operative 
field before the patient was brought to the 
operating room was as follows: On the day 
preceding the operation the operative area 
was scrubbed with tincture of green soap 
and shaved. This was followed by sponging 
the area with 2 per cent boric acid solution, 
then with ether and finally with 50 per cent 
propanol. A sterile towel or dressing 
covered the area overnight. On the morning 
of the operation the operative field was 
again carefully washed with ether followed 
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by 50 per cent propanol and a sterile dress- 
ing again applied. 

The technique used in the experimental 
work was as follows: 

1. Control cultures were made from the 
skin of the operative area when the sterile 
dressings were removed in the operating 
room. The cultures were taken by rubbing 
two sterile swabs, moistened with sterile 
broth, over the skin surface. One of the 
swabs was transferred immediately to a 
tube containing 10 c.c. of sterile dextrose 
broth. The second swab was cultured 
anaerobically by breaking it off aseptically 
into a tube containing 10 c.c. of freshly 
boiled milk, and then excluding air from 
the medium by pouring hot sterile paraffin 
over the surface of the liquid. 

2. Two swab cultures were made from 
the skin of the operative area after the area 
had been sprayed (or painted, using sterile 
swabs) with the germicide, and the drapes 
had been placed about the operative field. 
The time between the application of the 
germicide and the completion of the 
draping varied from two to three minutes. 
One of the two swabs from the skin of the 
operative field was immediately transferred 
aseptically to a 250 c.c. Erlenmeyer flask 
containing 140 c.c. of sterile dextrose broth. 
The other swab was broken off aseptically 
into a large tube containing 80 c.c. of 
freshly boiled milk, and the surface of the 
milk was sealed over with sterile paraffin in 
order to exclude the air. 

3. In ninety-one cases a small piece of 
skin was excised from the edge of the 
wound when the initial incision was made. 
Each of these pieces of tissue was ground in 
a sterile glass mortar with 5 c.c. of sterile 
saline solution and a small amount of 
sterile sand. The ground tissue suspension 
was then transferred to Erlenmeyer flasks 
containing 140 c.c. of sterile dextrose broth. 

4. In 138 cases, two swab cultures were 
taken at the end of the operation, as soon 
as the skin approximation had been com- 
pleted. One swab was transferred to an 
Erlenmeyer flask containing 150 c.c. of 
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sterile dextrose broth and the other was 
broken off aseptically into a tube contain- 
ing 80 c.c. of freshly boiled milk. The milk 
medium was then sealed with melted 
paraffin, as described above, to exclude the 
alr. 

All cultures were incubated at 37°c. for 
seven days. If there was any trace of cloud- 
ing in any of the flasks or tubes, dextrose 
agar plates were streaked and incubated 
for five days. As soon as a plate showed 
evidence of bacterial growth, smears were 
made from all the types of colonies present. 
The smears were all stained by the Gram 
method and examined microscopically. 
If flasks showed no growth after seven 
days’ incubation, inhibition controls were 
made by transferring a 4 mm. loop of a 
twenty-four hour culture of Staphylococcus 
aureus, grown in 10 c.c. of dextrose broth, 
to each flask. The flasks were then again 
incubated at 37°c. If there was no clouding 
of the broth after three days’ incubation, 
that case was discarded, since it was 
assumed that sufficient germicide had been 
carried over on the swab to render the 
medium inhibitory to the growth of 
Staphylococcus aureus. 

It had been previously determined by 
experiment that at least 100 c.c. of broth 
must always be used in the culturing of the 
germicide covered swabs in order to insure 
sufficient dilution of the germicide to 
permit growth of any organisms which 
might be present on the swab. The method 
of planting the swab in a tube containing 
50 c.c. of broth, and then making a sub- 
culture after twenty-four hours’ incubation 
by transferring 1 to 2 c.c. of this medium to 
a fresh tube of 50 c.c. broth was not 
successful. Either sufficient germicide was 
carried over to the subculture, or bacteria 
had been killed in the first tube by long 
contact with the weakly germicidal solu- 
tion. Fifty c.c. of milk proved to be a 
sufficient quantity to dilute the germicide 
carried over on the swabs and make the 
medium non-inhibitive to the growth of 
anaerobic bacteria. 
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DATA AND COMMENT 


In eighty-three operative cases, tincture 
of mercresin was used; in seventy, tincture 
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operations, and no one surgeon limited his 
preoperative skin preparation to any one of 
the three germicides. 

In Table 1 the data on the sterility of the 


TABLE I 
STERILITY OF THE OPERATIVE FIELD BEFORE AND AFTER THE APPLICATION OF THE GERMICIDE 
Swab Cultures from Skin Surface of Operative Field 
Before P i ith th ici 
After Preparation with the Germicide 
Germicide Preparation — 
Aerobic Anaerobic Aerobic Anaerobic 
Per Cent Per Cent Per Cent Per Cent 
Tincture mercresin 
83 sti 87 10 | 73 88 5 | 78 04 
Tincture merthiolate 
8 | 62 88 27 | 43 61 2 | 68 97 
Tincture of iodine 2 per 
cent U.S.P. & 50 per 
cent propanol........ 20 | o oO 2/18 go 5115 75 0 | 20 100 


of merthiolate; and in twenty cases 2 per 
cent tincture of iodine U.S.P. followed by 


TABLE II 
SUMMARY OF TISSUE CULTURE AND POSTOPERATIVE 
CULTURE DATA 


Tissue Cul- 
ture. Cul- 
ture of Postoperative Cultures. 
Macerated Swab Cultures Taken 
Piece of from the Skin Surface 
Skin Ex- at the End of the 
cised from Operation 
Edge of 
Germicide Preparation Wound 
Aerobic Aerobic Anaerobic 
Per Per Per 
Cent |+/—] Cent |+/—| Cent 
Sterile Sterile Sterile 
Tincture of mercresin 
Tincture of merthiolate 
22/19} 46 {34/16} 32 3147] 94 
Tincture of iodine 2 per 
cent U.S.P. & 50 per 
cent propanol........ 66 33 0/18] 100 


50 per cent propanol. Each germicide was 
employed in all of the various kinds of 


operative field before and after the applica- 
tion of the germicide are presented. The 
control cultures show (1) the total failure 
of the routine ward preparation to clear the 
field of aerobic organisms, and (2) the 
presence of anaerobes in about 10 per cent 
of the cases. After the use of the germicide 
61 to 88 per cent of sterile aerobic cultures 
was obtained, with mercresin showing the 
best results. The anaerobic culture data 
showed slight improvement over the con- 
trol series, but no significant difference 
between the germicides. 

In Table 11 the tissue culture data show 
a higher degree of sterility with mercresin 
than with the other germicides. For the 
postoperative aerobic cultures, mercresin 
again gave the best results. Most of the 
unsterile fields with any of the germicides 
were found at the end of the longer opera- 
tions. The postoperative anaerobic cultures 
were essentially the same as at the begin- 
ning of the operation. 

In Table 111 the kinds of organisms found 
in all of the positive cultures are listed. No 


i 
| | 
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TABLE 111 
ORGANISMS IDENTIFIED FROM POSITIVE CULTURES 
Per Cent 
Staphylococcus albus............. 59 
Gram-positive bacilli............. 19 
Gas-producing anaerobes.......... 6 
Staphylococcus aureus............ 4 
4 
Gram-negative bacilli............. 2 


significant variation occurred in the kinds 
of organisms isolated when any one of the 
three germicides was used. 


CONCLUSIONS 


From a study of operative field sterility 
under routine conditions used at the 
University Hospital, the following facts 
were found: 

1. Routine pre-operating room prepara- 
tion did not render any operative field free 
from aerobic bacteria. In about 10 per cent 
of the cases anaerobes were also present. 

2. Germicides applied in the operating 
room sterilized the surface of the operative 
field in a high percentage of cases. 

3. Full-thickness pieces of skin cut from 
the edges of the wound were sterile in about 
10 per cent fewer cases than found for the 
surface study. 

4. As the time period of the operation 
lengthened more positive surface cultures 
were obtained. 
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5. Tincture of mercresin gave the best 
results when compared to two other 
germicides. 
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A COMPARISON OF THE EFFECTS OF A STERILE 
ANTISEPTIC JELL WITH AND WITHOUT LARVAL 
INGREDIENT ON WOUNDS 


AN EXPERIMENTAL INVESTIGATION 


GrorGE MILLEs, M.D. AND Rocer T. FARLEY, M.D. 


CHICAGO, 


AGGOT therapy for all its merits 
has found limited application’ be- 
cause of lack of ready availability 

of live, sterile maggots, and because of 
patients’ psychological reaction to it. A 
number of workers have attempted to 
circumvent these objections by using two 
general methods of approach. The one has 
attempted to determine the beneficial effec- 
tive principle! The other has applied 
the whole macerated larvae or saline ex- 
tracts prepared from the whole macerated 
larvae. 


LARVAL JELL 


In order to overcome the difficulties 
encountered clinically by prior workers, 
a jell was prepared which incorporates 
comminuted whole larvae in a bland, water- 
soluble medium to which are added anti- 
septic, analgesic and preservative factors. 
This jell contains 5 per cent comminuted 
larvae Lucilia sericata, chlorbutanol and 
oxyquinoline sulphate,’ a nontoxic antisep- 
tic mixing compatibly with proteins. 

This preparation is not burdened by the 
deterrent influence of oil bases, and permits 
the larval substance to come in close con- 
tact with the tissues. The vehicle prevents 
deterioration. Acidity is controlled to a 
low pH at which bacterial growth is 
inhibited, and the product contains inhibi- 
tory antiseptics which combine with the 
comminuted proteins present without pre- 
cipitating them. 


EXPERIMENTS 


In order to compare the influence of the 
jell above described with a similar one 
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without comminuted larvae, the following 
experiments were undertaken. Symmetrical 
and as nearly as possible identical wounds 
of various types were inflicted on the 
shaved upper backs of twenty-six rabbits, 
under suitable anesthesia. To the wound on 
one side the plain jell containing antiseptic, 
analgesic and preservative elements was 
applied, and to the wound on the opposite 
side the jell containing the comminuted 
larvae was applied in similar manner. Daily 
observations were made on the gross ap- 
pearance of the wounds. At various stages 
of healing the animals were sacrificed and 
the traumatized tissue was sectioned for 
comparative microscopic examination. 

Burns. The skin was burned with a 
red-hot iron on both sides to approximately 
equal extent, producing third degree burns 
on eleven animals. 

The respective medications were ad- 
ministered continuously during the entire 
period of observation. 


Gross Appearance. (Rabbit No. 20.) During 
the first four days both wounds had the same 
necrotic appearance. An elevation in the center 
of the larval treated wound decreased gradu- 
ally, and a serous exudate appeared which 
differentiated it from that treated with the plain 
jell. On the ninth day the larval treated side 
showed evidence of beginning repair. On the 
eleventh day granulation appeared, which 
showed a tendency to ooze. Meanwhile the 
wound treated with the plain jell hardly 
changed until the thirteenth day, when granula- 
tions first became evident. These differences 
persisted until the sixteenth day when the 
animal was sacrificed. The wound treated with 
the larval jell at this time was covered with 
healthy granulation, and showed beginning 
epithelization. The wound treated with the 
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plain jell showed a less pronounced tendency to 
heal. 


Microscopic Examination. 


debris, but in which there was surprisingly 
little evidence of granulation tissue formation 
or cellular proliferation in general and in which 


Section of the 


Fic. 


(non-larval side) through the margin of an 
ulcer which extended almost through the sub- 
cutaneous muscle showed a sharp line of 
demarcation between the outer necrotic layer, 
which was diffusely infiltrated with leucocytes 


and retained only the shadows of a preéxisting 
structure, and a deep layer of normal tissue. 
The two graded into an intermediate zone 
diffusely infiltrated with leucocytes and cellular 


i Rabbit 4. Slide 7. Maggot. 


Fic. 2. Rabbit 4. Slide 8. Non-maggot. 


the healing response was very small. The 
epithelial margin of the ulcer displayed some 
evidence of proliferation. 

Another slide showed the depth of the ulcer 
(larval treated) approximately the same as in the 


preceding. The surface was covered with a crust 
of leucocytes and granular débris. The sub- 
cutaneous tissue displayed considerable evi- 
dence of connective tissue proliferation in the 


78 American Journal of Surgery 


form of fibroblasts and a rather marked Ieuco- 
cytic infiltration. This response was noted espe- 
cially along the line between the dead and living 


Milles, Farley—Larval Jell 


Juty, 1939 


Another section was quite similar, with, 
however, much more extensive evidence of 
connective tissue proliferation in the floor of 


tissue. The marginal epithelium displayed only 
a very limited proliferative response, though 
along the margin the cells were hyperplastic 
and occasional mitotic figures could be seen. 
In comparison with the former slide, there 
appeared to be a better healing response 
throughout the ulcer. 

Gross Appearance. (Rabbit No. 4.) By the 
sixth day the wound treated with the larval 
jell, in addition to being lighter and moister, 
showed a fading of the line of demarcation 
aground the wound and merging with the 
surrounding normal skin. On the seventh day 
the wound treated with the larval jell exhibited 
a return of circulation in the burned area and, 
on the tenth day, when the animal was sacri- 
ficed, gave the impression of reparative proc- 
esses extending from the surrounding tissue 
into the burned area. The wound treated with 
the plain jell still had a definite line of demarca- 
tion, raised edge, and yellowish-gray sluggish 
appearance. 

Microscopic Examination. On non- 
larval side, section through an ulcer displayed a 
rather narrow epithelial margin in which 
proliferation was active. The floor of the ulcer 
was made up of collagen-rich connective tissue 
with some scattered islets of blood vessels and 
fibroblasts. The picture was that of a chronic 
ulcer. 


Fic.:3; Rabbit 10. Slide 11. Non-maggot. 


the ulcer. The zone of epithelial hyperplasia was 
also wider. In comparison with the preceding 
section this slide showed active healing rather 
than the indolent healing which characterized 
the preceding ulcer. 


Non-Infected Wounds. The full thick- 
ness of skin was aseptically removed, 
exposing the underlying muscle in four 
animals. The dressings were applied imme- 
diately. A typical protocol is given: 


Gross Appearance. (Rabbit No. 21.) During 
the first four days the wound treated with the 
plain jell was bloody, with the edges free except 
for the medial segment. 

The wound treated with larval jell was com- 
pletely covered with a grayish-white mem- 
brane, and the edges were closely adherent to the 
deep fascia. On the sixth day the edges of the 
wound treated with larval jell were granular. 
The next day the wound was dark red and the 
granulations were less pronounced. This differ- 
ence continued until the eleventh day when the 
animal was sacrificed. The wound treated with 
the plain jell was only one-fourth filled with 
granulations, while the wound treated with the 
larval jell was completely filled with active 
granulation tissue oozing on pressure. 


‘ 
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Microscopic examination of the non-larval 
side showed the epithelium hyperplastic along 
the margin of the ulcer and for some distance 


back. The surface of the ulcer was covered with 
a crust of granular débris diffusely infiltrated 
with leucocytes. Beneath this was a layer of 
granulation tissue consisting of fibroblasts, 
young connective tissue cells and numerous 
blood vessels. This zone was the seat of a 
scattered round cell infiltration and ended 
rather sharply in the normal subcutis. 

Another section was made through an ulcer, 
the epithelial margin of which displayed 
healthy proliferation for some distance back. 
The ulcer was incompletely covered by a 
necrotic crust, beneath which lay a zone of 
granulation in which collagen tissue formation 
was fairly well marked. The proliferation in 
this zone was prominent in comparison with the 
preceding section; healing appeared to be some- 
what more advanced, i.e., this ulcer was less 
indolent than that in the preceding slide. 


Infected Wounds. The skin was lacer- 
ated and inoculated with a virulent culture 
of Staphylococcus pyogenes aureus in ten 
animals. Since rabbits are very resistant to 
such infections, in many cases more than 
one inoculation was made to obtain a 
suitably infected wound. In all cases treat- 
ment was begun only after the desired 
degree of infection was approximately 
equal in both wounds. 
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Gross Appearance. (Rabbit No. 10.) The first 
day after application of the jell, the wound 
treated with larval jell developed a line of tissue 


12. Maggot. 


repair visible to the unaided eye. There was 
considerably more induration at the edges of 
the wound treated with plain jell. The third 
day, after necrotic débris was removed, the 
wound treated with larval jell appeared filled 
with granulation. The wound treated with 
plain jell was covered with a gray-yellow 
necrotic membrane. The observations are 
terminated on the fifth day when the wound 
treated with larval jell was almost healed, while 
the wound treated with plain jell was still 
necrotic. 

Microscopic examination of a non-larval sec- 
tion through an ulcer showed an epithelial 
margin of active proliferation. The floor of the 
ulcer was made up of collagen-rich scar tissue 
with moderate evidence of connective tissue 
proliferation in the form of scattered islets of 
fibroblasts. Leucocytic infiltration was rather 
limited. The section displayed a well advanced 
stage in the healing process. 

A second section resembled the first closely, 
but the evidences of proliferation in the connec- 
tive tissue were somewhat more marked and 
extended rather deeper. The epithelial margin 
displayed a more active picture of proliferation. 
This section also displayed an advanced stage 
of healing and the ulcer was less indolent. 

Gross Appearance. (Rabbit No. 14.) Three 
days after the original application of the mate- 
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rials, the wound treated with larval jell showed 
evidence of closing, and on the fourth day 
healthy granulations sprang from the edges. On 


the sixth day this wound was nearly filled with 
granulation tissue. The wound treated with 
plain jell was beginning to fill, but still showed 
considerable necrosis. On the ninth day the 
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tion tissue. By the twelfth day the area treated 
with larval jell was completely covered with 
granulation tissue and dry, while the wound 


6. Non-maggot. 
treated with plain jell was still moist and 
contained a slight amount of necrotic tissue. 


On the sixteenth day when the experiment was 
terminated, the wound treated with plain jell 


Fic. 6. Rabbit 20. Slide 15. Maggot. 


wound treated with the larval jell was not 
indurated and had completely closed, showing 
a slight amount of granulation tissue in the 
central area. The wound treated with plain jell 
was still draining and contained less granula- 


was only three-fourths filled with granulations 
and still draining. 

Microscopic examination (non-larval side) was 
not entirely satisfactory for our purpose since 
it did not adequately depict the floor of the 
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ulcer. However, the covering epithelium was 
present as a rather narrow layer which merged 
suddenly into a small zone bordering the ulcer. 


In this area the epithelium was rather atrophic, 
its cells being small, with small, deeply stained 
nuclei, almost devoid of evidences of hyper- 
plasia. The base of the ulcer was narrow and 
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displayed marked evidence of proliferation up 
to the ulcer. The surface was covered in part 
with a narrow crust. The floor was made up of 


Fic. 7. Rabbit 21. Slide 14. Non-maggot. 


young connective tissue, in which some collagen 
fibrils could be recognized, diffusely infiltrated 
with leucocytes. The stroma was vascular and 
healing was well advanced..In comparison with 


Fic. 8. Rabbit 21. Slide 13. Maggot. 


made up of collagen-rich connective tissue cells 
whose nuclei were small, spindle-shaped and 
pyknotic. There were but few round cells 
present. 

A section through a narrow ulcer included 
both epithelial margins. The epithelial margins 


the first slide the evidences of healing were 
much more marked, especially in the marginal 
epithelium. 


Chemical Burns. In the fourth series, 
only two animals were used since the 


* 
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wounds were much more violent than 
anticipated. One-half Gm. of sodium hy- 
droxide was placed on each shaved side and 
permitted to remain in situ for twenty-four 
hours. The thick skm was copnpyeetty 
destroyed over an area about 114 inches in 
diameter; the surrounding ae was dark 
and necrotic, and the underlying muscle 
dark, necrotic, and partially destroyed in 
two cases, exposing the scapulae. The 
wounds were so extensive that the animals 
lost about a fourth of their weight and 
were not expected to live, but continuous 
treatment resulted in healing of the wounds 
and restoration of normal health. 


Gross Appearance. (Rabbit No. 22.) By the 
fourth day the wound treated with the larval 
jell was brighter red than the one treated with 
the plain jell, which still appeared completely 
necrotic. The first evidence of granulation 
showed in the skin surrounding the deep crater, 
more noticeably in the side treated with larval 
jell than in the other. Both wounds discharged 
a serous exudate. By the ninth day the wound 
treated with larval jell showed evidence of 
muscle repair. By the fifteenth day much 
necrotic material had been removed from both 
wounds, but the one with plain jell remained 
necrotic and was healing with a slight discharge. 
The discharge from the larval treated wound 
was more abundant. The floor had a healthy 
granular appearance, and the surrounding 
induration was not so great. On the eighteenth 
day the larval treated wound was filling rapidly, 
and was surrounded by an actively proliferating 
ring of new epithelium. Cn the twenty-fifth day 
the larval treated wound was practically filled 
with granulation tissue, while the other still 
appeared necrotic. The experiment was termi- 
nated on the thirty-fifth day, when the larval 
treated side was dry and completely filled with 
pink granulation tissue while the one with the 
plain jell had not as yet completely lost its 
necrotic appearance. 


Microscopic Examination. The section was 


made up of a connective tissue stroma from the 
non-larval side, scattered through which were 
several variably sized sharply circumscribed 
zones occupied by pink stained granular 
necrotic débris and pus cells. 

The stroma was quite vascular and varied 
somewhat in relation to the abscesses described. 
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Immediately surrounding them the stroma was 
rich in fibroblasts and in some _ instances 
epithelial cells were seen. As the distance from 
these areas increased, the stroma cells became 
more mature, though generally hyperplastic in 
type, and the collagen fibrils increased progres- 
sively. The stroma was the seat of a variable 
scattered infiltration of neutrophiles, eosino- 
philes and round cells. 

The picture was that of an active “healthy” 
response to a well localized infection with 
abscess formation. 

Another section through the ulcer did not 
include the abscess spaces in the previously 
mentioned one. The floor of the ulcer was made 
up of fairly old proliferating connective tissue, 
moderately vascular and containing a moderate 
amount of collagen. Cellular infiltration was 
rather limited. An outer covering of necrotic 
material was present in part of the section. 
This section showed a good “‘healthy”’ healing 
response. 

Gross Appearance. (Rabbit No. 23.) By the 
fourth day the larval treated wound showed 
some evidence of tissue regeneration while the 
wound treated with plain jell was still much 
more necrotic. By the seventh day the sur- 
rounding skin on the larval treated wound 
showed beginning epithelial proliferation, but 
the other wound had just begun to granulate. 
On the ninth day underlying muscle in the 
larval treated side showed evidence of repair. 
By the twelfth day on the larval treated side 
most of the necrotic débris was removed, 
exposing granulation throughout, while the 
wound treated with plain jell was still covered 
with a necrotic membrane. In both wounds 
granulation tissue grew exuberantly, almost to 
the point of tumefaction. On the larval treated 
side this excessive granulation lessened within 
a few days and the wound began filling; in the 
other wound the excessive granulations per- 
sisted. On the twenty-fifth day the experiment 
was terminated. The larval treated wound was 
practically filled with active granulations. The 
wound treated with plain jell still contained 
necrotic tissue, and was surrounded by a slug- 
gish, indurated granulating edge. 

Microscopic examination of the non-larval 
side was done. The section was through the 
margin of a cutaneous ulcer including the floor. 
The covering epithelium faded off into the 
ulcer, grading from a zone of epithelial hyper- 
plasia, indicated by the large vesicular nuclei 
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and occasional mitotic figures, through one of 
increasing intercellular edema to a strand of 
atrophic epithelial cells which finally ended in 
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The epithelial margin of the ulcer in a second 
slide displayed a somewhat more marked 
proliferative reaction. The narrow layer of 


EF IG. 9. Rabbit 23. Slide 29. Non-maggot. 


the ulcer. The ulcer floor was in part covered by 
a necrotic membrane. A narrow outer zone was 
made up of dense hyalinized fibers and beneath 
this lay a vascular edematous stroma of young 


squamous epithelium immediately about the 
border of the ulcer was still present, however. 
The floor of the ulcer was made up of a rather 
compact fibroblastic stroma, displaying a mod- 


Fic. 10. Rabbit 23. Slide 30. Maggot. 


connective tissue cells, with a moderate diffuse 
infiltration of polymorphs, chiefly eosinophiles. 

The picture was that of a moderately active 
proliferative response. There was relatively 
little leucocytic infiltration in the stroma. 


erate collagen formation, except that the very 
surface was vascular and diffusely infiltrated 
with leucocytes. In comparison with the pre- 
ceding slide, this section displayed a more 
advanced stage of healing, as indicated by the 
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more mature connective tissue making up the 
ulcer floor. 


SUMMARY 


1. A group of animals were bilaterally 
traumatized in order to observe the differ- 
ence in the progress of healing under treat- 
ment with (a) a sterile antiseptic jell 
containing comminuted larvae Lucilia seri- 
cata; and (b) a similar jell without the 
larval material. 

2. Observations were made on eleven 
rabbits with thermal third degree burns, 
four rabbits with non-infected wounds, 
nine rabbits with wounds infected with 
staphylococcus pyogenes aureus, and two 
rabbits with sodium hydroxide burns, a 
total of twenty-six animals. 

3. Observations on the gross appearance 
of the wounds indicate more rapid healing 
in the wounds treated with the larval jell 
than in the wounds treated with the plain 
jell; in the more severe wounds this differ- 
ence in healing was especially apparent. 

4. Study of the microscopic sections, 
with a few exceptions, confirms the gross 
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findings. In twenty-one rabbits the larva] 
jell treated wounds displayed more active 
connective tissue proliferation and _ less 
evidence of infection than those with the 
plain jell. 

5. The water-soluble jell (with and with- 
out comminuted larvae) used in the experi- 
ment was tested in accordance with the 
regulations of circular 198, December 1931, 
United States Department of Agriculture, 
and meets all the requirements of an 
antiseptic preparation set forth in that 
circular. 
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GASTROINTESTINAL ULCERATION FOLLOWING BURNS* 
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HISTORICAL 


LTHOUGH the ulcerations of the 
A gastrointestinal tract which occur 
as a complication of cutaneous 
burns are commonly called Curling’s ulcers, 
two other names are associated with the 
historical background of these lesions. 
Dupuytren,' in 1832, ten years before 
Curling’s? article appeared, called attention 
to the changes in the “intestinal canal” 
which followed burns. Violent congestion, 
severe gastroenteritis, and “‘more or less 
vivid red patches and more or less deep 
ulceration”’ were the conditions he found, 
depending on the length of time the patient 
had survived the accident. Long,’ in 1840, 
described two instances of fatal burns 
in which perforation of duodenal ulcers 
occurred. 

Moynihan‘ gives priority to Long, but 
Novak® points out that “clearly recorded 
fndings of gastrointestinal inflammation 
and ulceration after burns’’ were observed 
by Dupuytren in 1832. It appears that 
Dupuytren first described gastrointestinal 
ulceration after burns and as both Long’s 
and Curling’s patients had only duodenal 
ulceration, they may have felt that their 
cases were distinctly different from those of 
Dupuytren’s. Novak, however, states, “It 
is difficult to understand this assumption if 
the latter ulcers were found under similar 
circumstances.”” Novak further calls atten- 
tion to the case he reports in which the 
ulceration was confined to the stomach. He 
refers also to Leonard’s* case in which 
ulcers were found in the stomach at 
autopsy four days after cauterization of the 
cervix by the Percy method. The case 
herein reported showed roentgenographic 


evidence diagnostic of duodenal ulcer while 
the fluoroscopic examination indicated 
ulcerative processes on both sides of the 
pylorus. 

It is obvious that Curling did not believe 
he was reporting this lesion for the first 
time as he included as the ninth and tenth 
of his series two cases previously reported 
by Long, to whom he gave full credit. 
Furthermore, Curling states, “The circum- 
stance of congestion in the mucous mem- 
brane of the alimentary canal in common 
with a similar condition of the blood vessels 
of the brain and lungs, occurring in the 
early stage of burns and of the stomach and 
intestines being subject to inflammation 
after recovery from the immediate effects 
of the injury were first particularly noticed 
by Dupuytren (reference given) but it does 
not appear that any suspicion was excited 
that the duodenum was the part most 
liable to suffer.” 

The facts that Curling’s paper described 
lesions occurring specifically in the duo- 
denum, as the title of his report indicates, 
and that his series is the largest one yet 
published have doubtless been responsible 
for the term “Curling’s ulcer.”’ That the 
lesions in the vast majority of reported 
cases have been similarly located has 
further established this term. 

In the interest of accuracy it Is suggested 
that the term “gastrointestinal ulceration 
following burns” be used except in those 
instances where the lesion answers the 
description originally given by Curling. 


INCIDENCE 


There have been comparatively few 
reported cases in approximately a century. 
Perhaps the best appreciation of the infre- 


* From the Surgical Clinic of the Peter Bent Brigham Hospital, and the Laboratory of Surgical Research, Harvard 
Medical School, Boston, Massachusetts. 
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quency of this lesion may be gained from 
the following statistics. Perry and Shaw’ 
report five cases found during the autopsies 
of 149 burn cases covering a period of 
fifty years, 1843-1892, at Guy’s Hospital. 
Ronchese® cites one instance in 348 fatal 
burn cases. Bancroft and Rogers? report a 
series of 104 cases of cutaneous burns. 
Thirty-four per cent were under ten years 
of age. Twenty-eight per cent of the entire 
series were fatal yet no instance of gastro- 
intestinal ulceration was noted. Levin” 
found this complication once in thirteen 
years In an autopsy service, doing goo to 
1,000 examinations annually. In addition 
he reported for two colleagues who had not 
seen a single case in ten and fifteen year 
periods respectively in similar necropsy 
services. Fenwick"! reports that 6.2 per cent 
of all deaths from burns are due to compli- 
cating gastrointestinal ulceration. Harris,!” 
in a series of 138 fatalities in 567 burn cases 
found one death due to this lesion. No 
instance of gastrointestinal ulceration is 
recorded among the 171 cases of burns or 
scalds seen in the Peter Bent Brigham 
Hospital during the period from 1913 to 
1937. Seventeen of these cases terminated 
fatally. 


ETIOLOGY 


Curling suggested that Brunner’s glands 
were called upon to perform the excretory 
functions for which the burned skin was 
incapacitated. He thought the resulting 
hypersecretion caused congestion and ul- 
ceration in the duodenum. Hunter ad- 
vanced the theory that in burns a toxic 
substance, secreted with the bile, was 
responsible for gastrointestinal ulceration. 
By the injection of toluylendiamin he 
produced duodenal ulcerations in dogs and 
believed this represented an analogous 
process. Moynihan‘ states that Fenwick 
secured similar results by the same methods 
when the dog’s common bile duct was 
ligated. The article by Fenwick” to 
which Moynihan refers does not contain 
that statement, however. The embolic 
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theory has been said to be supported by 
Moynihan. His belief in the etiology of 
gastrointestinal ulceration following burns 
is expressed as follows: “Duodenal ulcer in 
connection with burns is doubtless a toxic 
ulcer . . . A point which requires investi- 
gation in this connection concerns the 
presence and possible influence of septic 
emboli . . . In the alimentary canal they 
would produce hemorrhagic infiltration 
which immediately beyond the pylorus 
would readily be converted into ulcers by 
the action of the gastric juice.’’ He ex- 
presses the opinion that gastrointestinal 
ulceration does not occur unless sepsis is 
present in the burned areas. 

Kapsinow' states, “As a result of exten- 
sive blood concentration, stasis with rup- 
ture of the capillaries underlying the 
duodenal mucosa producing an inefficient 
oxygen supply to the tissue, causes a 
necrosis of the mucosa and the typical 
picture of Curling’s ulcer.” 

The theory which has received consider- 
able attention recently is based -on the 
association of cutaneous burns and ad- 
renal damage. This was pointed out by 
Weiskotten” who demonstrated that swell- 
ing of, and hemorrhage into, the suprarenal 
medulla were rather constant findings in 
fatal cases of severe cutaneous burns. It has 
long been known (Mann," Elliott, and 
others”?! that adrenalectomized dogs de- 
velop peptic ulcers which are acute in 
character. McLaughlin” by partially dam- 
aging both suprarenal glands with the 
electrocoagulating current, has produced 
intestinal ulceration in seventeen of a series 
of twenty-two dogs. 

As in ordinary gastric and duodenal 
ulceration, the question of a neurogenic 
etiologic factor arises. For this reason 
McLaughlin performed another series of 
experiments.?* He sectioned the vagi at the 
esophageal hiatus and divided the right 
vagus in the neck as a further guard against 
vagal influence to the upper gastrointes- 
tinal tract. Electrocoagulation of the ad- 
renal glands produced ulceration similar 
to that seen in the first series of experi- 
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ments with success in approximately the 
same proportion of instances. 
Rokitansky** was probably the first to 


Fic. 1. Film taken August 14, 1937 showing 
deformity of duodenal cap. 


propose the neurogenic theory of gastro- 
intestinal ulceration. The famous Virchow, 
by expressing his belief in a local cause of 
ulcer, diverted much scientific attention 
from Rokitansky’s view. Cushing® revived 
considerable interest in the association of 
gastrointestinal ulceration and brain lesions 
by reporting eleven cases. Subsequent 
articles**?” have furnished additional in- 
stances of this combination. 

It is true that hypophysectomy and 
experimental lesions in other parts of the 
brain are followed by gastric hemorrhages, 
erosions, ulcers and perforations. 
The influence of vagotomy and of excision 
of the celiac plexus, the celiac ganglion and 
the abdominal portion of the sympathetic 
chain in various combinations prior to 
brain injury have been studied.*1'** If brain 
damage in these areas is the cause of gastro- 
intestinal‘ulceration after burns, one should 
expect to find some evidence of it. The fact 
remains that those who have studied the 
pathology of burns have either found no 
demonstrable changes in the brain**® or 
have detected, with very few exceptions, 
nothing more than simple hyperemia.*® 
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Pack® states that occasionally an effu- 


sion of blood is found between the dura 
mater and the skull. Recently Globus and 


Fic: 2. Another film of the same date showing 
barium remaining in ulcer crater. 


Bender® have reported an instance of 
disseminated degenerative encephalopathy 
secondary to extensive and severe burns. 
In general, however, demonstrable changes 
in the brains of burned patients represent 
the exceptions rather than the rule. 

In a recent experimental study of burns®* 
in profoundly anesthetized animals, in- 
testinal erosions and ulcerations were 
present in two of the series of seven, yet the 
brains showed only those changes which 
could be justly attributed to the effects of 
prolonged anesthesia. It must be remem- 
bered, however, that in relatively acute 
processes impairment or alteration of func- 
tion may occur before structural changes 
can be demonstrated. 

Interesting as it is to speculate in regard 
to the rdle of neurogenic influences in the 
etiology of gastrointestinal ulceration after 
burns, the evidence seems to favor the 
hemoconcentration theory of Kapsinow if 
a single etiologic factor is to be selected. In 
burned patients and in polycythemia vera 
the blood shows a rise in hematocrit with a 
normal protein content per unit volume of 
plasma. The higher incidence of peptic 
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ulcer in patients with polycythemia vera*® 
than in general clinic population and the 
known tendency of polycythemic blood to 
form thrombi suggests that hemoconcen- 
tration is a very significant factor. It occurs 
early in burn cases due to loss of plasma 
into and from the burned areas. Its occur- 
rence later in the illness may be due to the 
adrenal damage as hemoconcentration has 
been shown to bea manifestation of adrenal 
insufficiency.“ 


PATHOLOGY 


The lesions, which have also been re- 
ported in cases of scalds,!!? are similar to 
acute ulceration of the gastrointestinal 
tract from other causes. They may be single 
or multiple, the former predominate in the 
duodenum while the latter are more fre- 
quently found in the stomach. Almost 
always the site affected is the duodenum 
between the pylorus and the ampulla of 
Vater. In the stomach the prepyloric 
region is involved in a manner similar 
except in number to that of ordinary gastric 
ulcer. 

The lesions vary in size from 1 to 25 mm. 
in diameter. Hemorrhage, perforation, or 
healing indicates the course of the lesion. 
Novak: says that ulcers of this type do not 
become chronic, but the history in the case 
reported by Kirchmayr* is interesting in 
this respect. The patient, a boy, sustained 
a burn in 1907. Immediately upon his 
discharge from the hospital where the burn 
had been treated he began to experience 
epigastric pain which continued in par- 
oxysms for twelve years. The complaint 
then became so severe that surgery was 
advised. At operation a large radiating scar 
was found in the horizontal position of the 
duodenum. Fluoroscopic and roentgeno- 
graphic evidence indicating gastric and 
duodenal ulcers has been demonstrated in 
the case reported here, three years after the 
burn and the occurrence of hematemesis. 


SYMPTOMATOLOGY AND DIAGNOSIS 


The time of onset of this complication 
varies from eighteen hours in Parfick’s 


Keeley—Burns and Ulcers 


Jury, 1939 


case,‘ to the mstance noted by Simpson* 
in which acute abdominal symptoms with 
fever, thought to be due to intestinal 
ulceration, occurred 100 days after the 
burn. Ulcers were demonstrated at autopsy 
in Curling’s patients, six and twenty-one 
days after the accident. Dupuytren’s case 
was found to have intestinal ulceration at 
autopsy thirty-six hours after sustaining 
the burn. The case described in this report 
had hematemesis on the fourth day, 
It had been preceded by nausea on the 
first day and abdominal distress on the 
second day. In the more recent literature 
(Fitzgibbon,* Miller and Rubenstein,” 
Clements, Levin,” Laird and Wilkerson*) 
the average time of onset in adults has been 
about fourteen days. One of Fitzgibbons’ 
cases began to have ulcer symptoms 
“months” after his burn. Roentgenograms 
showed a deformed duodenal cap. There 
had been no previous history of any gastro- 
intestinal disturbance. 

According to Maes,!* gastro-intestinal 
ulceration as a complication of cutaneous 
burns is seen most frequently in children, 
but the majority of cases reported in the 
last five years have been in adults. Epi- 
gastric pain and tenderness are often 
present although the first evidence of 
ulceration may be hematemesis or melena. 
The occurrence of the former in a burned 
patient should arouse suspicion, while the 
appearance of blood in stools or vomitus Is 
good evidence that gastrointestinal ulcera- 
tion Is present. 

To conclude that hematemesis or melena 
in a burned patient is due to ulceration Is 
justified in a large majority of instances. 
This has been shown in autopsies of fatal 
cases and by x-ray evidence in some of the 
recently reported instances of recovery. 
However, Swain® and D’Ewart*! each 
report a fatality from burns and although 
there had been obvious bleeding from the 
gastrointestinal tract, no ulcer was seen at 
autopsy. “Congestion” and “engorged 
vessels” were reported. Because of the 
acute course followed by the great majority 
of these lesions, either healing or perfora- 
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tion soon occurs, and hence the chronicity 
which characterizes the ordinary peptic 
ulcer is seldom seen. For the same reason it 
may be difficult to demonstrate the lesion 
roentgenographically during convalescence. 


TREATMENT 


There seems to be no specific prophylac- 
tic regime of treatment for gastrointestinal 
ulceration following burns. The adequate 
treatment of the patient with burns as is 
currently practiced covers most of the 
factors which are considered in the etiology 
of this complication. Pain, a very impor- 
tant factor in the shock of burns, is treated 
early and promptly by opiates or other 
analgesics. Blood concentration, due to 
loss of circulating plasma, is ordinarily con- 
trolled by administration of adequate 
amounts of physiologic salt solution or a 
dextrose solution given intravenously or 
subcutaneously. It may be impossible to 
correct the hemoconcentration in this way. 
In some instances it may be necessary to 
restore serum proteins, or to alter the 
osmotic pressure of the blood, by the use of 
acacia.” The local treatment with eschar- 
producing solutions (such as tannic acid 
or gentian violet) prevents loss of plasma- 
like fluid from the burned area. In addition 
to the eschar which it forms, gentian violet 
has definite bactericidal power®* which fur- 
ther decreases the possibility of infection. 

When ulceration is suspected in a burned 
patient, ordinary medical ulcer treatment 
should be instituted. If the ulcer offers 
evidence of bleeding, the well-established 
routine of absolute rest for the patient and 
his stomach should be enforced. Blood 
transfusions, which may have been used 
earlier to replace serum protein loss, should 
not be used in hemorrhage except to pre- 
pare the patient for surgery. Two events 
may indicate operative interference during 
the acute stage. One is perforation, and the 
other is hemorrhage. In the former instance 
the process is so rapid that in most cases 
walling-off by adjacent viscera or omentum 
provides an ineffective barrier. In the latter 
Instance the decision to operate requires 
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the exercise of considerable judgment. 
Hemorrhage usually subsides spontane- 
ously, but it must be remembered that the 
location of these ulcers in the duodenum 
predisposes to erosion of the pancreatico- 
duodenal artery which in the first three 
cases of Curling’s series resulted in hemor- 
rhage followed by death in fifteen to 
twenty-four hours. In either perforation or 
hemorrhage the degree of altered physi- 
ology due to the burn must be added to the 
risk of a grave surgical emergency. 


CASE REPORT* 


J. W., a white male, aged 26 years, was 
admitted to Mercy Hospital, Chicago, at 
4A.M., July 12, 1934. He was burned about the 
head, neck, trunk, and upper extremities. 
When seen in the emergency room the patient 
was in moderately severe shock. He was trans- 
ferred to his room and there external heat was 
applied by means of lights. Morphine sulfate, 

\% gr. (0.016 Gm.), and physiologic solution 
of sodium chloride were administered sub- 
cutaneously. Further examination revealed 
first degree burns over the adbomen and chest 
and about the knees and lower thigh surfaces. 
Second degree burns were present on the back 
and neck, from the waistline to the occipital 
region and extending anteriorly to involve the 
sides of the thorax and the flanks. The skin of 
the face was involved to the same degree. The 
skin of the hands and lower forearms had been 
burned more deeply, third degree burns being 
found over these areas. The remainder of the 
physical examination was essentially within 
normal limits except for an old symblepharon 
on the left eye which was almost total, extend- 
ing up to and including the pupillary area of 
the cornea. Vision in the left eye was reduced 
to light perception. The past history revealed 
no gastrointestinal complaints of any kind. 
The burned areas were sprayed with a 3 per 
cent solution of tannic acid and this procedure 
was repeated during the first few days until all 
areas were firmly crusted over. 

The general condition of the patient was 
very poor during the first forty-eight hours of 
hospitalization. His temperature was only 
slightly elevated (g9°F.). The pulse was some- 
what rapid, varying in rate from 104 to 122 

* I am indebted to Dr. C. H. Connor for permission 
to report this case. 
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per minute. Respiratory rate was 20 per minute 
on the first day. The blood pressure was not 
taken because of burned areas of the extremi- 
ties. Nausea followed by emesis of 300 c.c. 
of dark brown fluid occurred in the late after- 
noon of the first day. Nausea continued and 
some abdominal distress was complained of. 
The urmary output during the first twenty- 
four hours was 75 c.c., this amount being 
obtained by catheter. The fluid intake had 
been 4,000 c.c. during this period. Local treat- 
ment was continued and general supportive 
measures, including subcutaneous fluids, mer- 
phine sulfate and digifolin, were administered. 

During the early morning of July 13 (the 
second hospital day) the temperature rose to 
103.8°F., with a pulse rate of 106 to 130. 
Involuntary urination occurred several times. 
Nausea persisted through most of the day, but 
no emesis occurred and ingestion of fluids by 
mouth was begun. The fluid intake was only 
2,200 c.c. for twenty-four hours, but the output 
was 700 c.c. The urine was acid in reaction, had 
a specific gravity of 1.022, and numerous 
hyaline casts were present. Digifolin and mor- 
phine sulfate were given in therapeutic doses. 

Improvement in general condition was noted 
on the third day. The temperature range was 
98 to 101 degrees; pulse rate varied from 110 to 
128. Abdominal distress was complained of 
early in the day and towards evening the 
patient became nauseated. The twenty-four- 
hour fluid intake was 3,500 c.c. The output of 
urine was 1,100 c.c., and contained many 
hyaline casts. The patient continued to take 
fluids by mouth. 

On July 15 (the fourth hospital day), emesis 
of 500 c.c. followed the ingestion of some gruel 
and at 2:00 P.M. the patient vomited 100 c.c. 
of bright red blood. Fluids and nourishment 
by mouth were stopped. Five hours later con- 
siderable epigastric distress was complained of, 
but it subsided slowly. Digifolin was discon- 
tinued, morphine sulfate was given and an ice 
bag was placed over the epigastric region. The 
red blood count was 4,260,000; white blood 
count, 9,000; polys 70; monos 2; lympohcytes 
28. 

On the following day, emesis again occurred 
and the watery fluid was discolored by numer- 
ous dark flakes resembling old blood. Emesis of 
200 c.c. of bright red blood, one large clot and 
several small clots, occurred on July 17 (the 
sixth hospital day). Some epigastric pain was 
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present on the seventh hospital day. Hema- 
temesis did not occur again while the patient 
was in the hospital and epigastric pain or dis- 
tress was complained of on only two occasions 
thereafter. 

As it became evident that bleeding had 
stopped, small frequent feedings of milk and 
cream were given and a régime of medical ulcer 
treatment with neutralizing powders of sodium 
bicarbonate with either calcium carbonate or 
magnesium oxide was ultimately established, 
This later included a soft bland diet. 

The course of the patient’s illness thereafter 
was essentially uneventful. Mild fever, pre- 
sumably from the infected burned areas, and 
tachycardia persisted until August 24, 1934. 
The urine showed no further significant findings 
except a few coarsely granular casts on August 
21, and a few renal epithelial cells on August 20 
and September 3. Fluid intake and output were 
quite adequate and the patient was first per- 
mitted to be out of bed on August 12. Healing 
of the burned areas was progressing satis- 
factorily at that time and the infection was 
subsiding. 

On August 31, 1934 a barium meal was given. 
The stomach appeared to be entirely normal. 
In the first part of the duodenum, seen under 
the fluoroscope, was a deformity on the lesser 
curvature which suggested duodenal ulcer. 
Films did not confirm this impression. The 
patient was discharged from the hospital on 
August 31, 1934. 

Follow-Up Notes. The patient was next seen 
in February, 1937. He was well and was working 
regularly. A gain of about 25 pounds in weight 
was reported. In February, 1935, during the 
course of a respiratory infection, he experienced 
upper abdominal distress; he took some sodium 
bicarbonate and prompt relief was obtained. 
No other significant point was elicited. His 
appetite had been good, elimination was regular 
and there was no food intolerance. 

On August 19, 1937 the patient was seen 
again. Mild distress before meals had been 
noted occasionally but was promptly relieved 
by food; some flatulence had been present from 
time to time. Food intolerance was denied. 
Under the fluoroscope the barium meal was 
observed to pass through the esophagus freely. 
The stomach filled readily, peristalsis was 
normal. The pylorus did not close to the tip 
due to a defect on the lesser curvature side. 
The base of the first portion of the duodenum 
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revealed defects on both sides. Irrespective of 
pressure, the defects remained constant during 
the fluoroscopy. Considerable tenderness was 
noted upon palpation over the pylorus and 
duodenum. The roentgenograms were con- 
firmatory to the fluoroscopic findings in the 
duodenum but did not demonstrate those on 
the gastric side of the pylorus. 


SUMMARY 


1. A case of gastrointestinal ulceration 
following burns is reported. 

2. No history of any gastrointestinal 
disturbance prior to the occurrence of the 
accident could be obtained. Emesis of 
bright red blood occurred on the fourth and 
sixth days after the burn. The patient was 
treated for ulcer thereafter by diet and 
neutralizing powders. 

3. During convalescence, fluoroscopic 
examination by means of a barium meal 
yielded evidence of a duodenal deformity, 
but the films did not confirm this impres- 
sion. These studies were repeated recently, 
three years after initial hematemesis, and 
evidence of both duodenal and gastric 
ulceration was demonstrated fluoroscopi- 
cally. The films taken immediately there- 
after recorded only the duodenal findings. 

4. The discussion includes some points 
of historical interest, a consideration of the 
incidence and some aspects of the etiology, 
diagnosis and treatment of gastrointestinal 
ulceration following burns. 
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SURGERY OF THE CLEFT PALATE* 


ARTHUR E. SMITH, M.D., D.D.S. 


Consultant in Reconstructive Surgery, 
Veterans’ Hospital 


AND 


LOS ANGELES, 


ONGENITAL cleft palate is a condi- 
tion due not to the thwarted devel- 
opment of the component structures 

that combine to form the normal palate, 
but to the failure of fusion of these parts in 
one or more locations, usually on either 
side of the midline. Of the congenital facial 
anomalies, none has commanded more 
attention than cleft palate and probably 
none has proved more difficult or baffling 
from the surgical standpoint. 

It is impossible adequately to emphasize 
the mental hazards that have to be over- 
come by the unoperated or unsuccessfully 
treated cleft palate patient. The responsi- 
bility of the trained surgeon in restoring 
these unfortunate people to normal appear- 
ance and normal function in order to give 
them a chance of happiness and success in 
life, should not rest lightly upon his 
shoulders. The deformity should be cor- 
rected early in life because there is usually 
a gradual development of an endless chain 
of physical and mental sequelae. 

It has been the belief and contention that 
the real foundation upon which an inferior- 
ity complex is based actually has its 
beginning during infancy and childhood, 
especially after the beginning of school life. 
At this time, the association with other 
children makes the unfortunate one cogni- 
zant of his deformity, regardless of the care 
exerted in the home to avoid this feeling of 
uneasiness. It is not uncommon for the 
parents of the unfortunate child to feel that 
they are responsible for nature’s blunder 
and their feeling of sorrow and worry 
greatly accentuates the mental condition 
of the child. Remarks are made from time 
to time in the presence of these children 


James B. JOHNSON, M.D. 
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which soon creates an influence of mental! 
depression. As years pass, the cumulative 
effect of these factors produces a condition 
which is impossible to overcome completely 
even after successful reconstructive surgery 
has been performed. The victims of such a 
tragedy may remain wholly or partially 
secluded from society. They are not only 
seriously handicapped in securing an educa- 
tion, but find they have little or no chance 
in the business world. This is in no small 
measure due to the inferior personality 
which they have developed in addition to 
the actual deformity. It is only im very 
rare instances that these individuals gain 
promotions in the competitive fields of en- 
deavor. Unless proper surgical reconstruc- 
tion has been accomplished before the 
school age, additional difficulties are en- 
countered in the classroom between the 
teacher and the pupil, due in most instances 
to the poor enunciation of the student or to 
the defects in hearing which are so com- 
monly associated with this condition. 
Throughout the past century, the litera- 
ture has abounded with material on this 
subject and even as early as the time of 
Galen! (131-202) mention was made of 
cleft palate. Reports of the early observers 
indicate that surgery of one kind or another 
was attempted but reports of the end 
results in most instances are not at all 
clear. The earlier operators report some 
success in closure of the cleft, sometimes 
with residual patencies, but very little 
mention is made of the improvement of the 
speech mechanism, even though occasion- 
ally plans were offered whereby some 
improvement might be expected. During 
the past one hundred years the surgical 


* Read before the General Surgery Section of the California Medical Association, at the sixty-sixth annual session, 
Del Monte, May 2-6, 1937. 
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treatment has undergone a gradual evolu- 
tion and many of the surgical procedures 
proved successful and adequate for closure 
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important contributing factor, although its 
presence allows excursion of foods and 
liquids from the mouth into the nose and 


Fic. 1. Case 1. Female, age 21. Type 2 cleft. 
No history or previous operations. It was 
very difficult to understand her speech 
before operation. 


of the cleft. The functional results asso- 
ciated with the speech mechanism of the 
soft palate were, however, still lacking. 

We are of the opinion that surgical 
failure has been more common from cleft 
palate and cleft lip than any other type of 
congenital deformity. This is due perhaps 
to the fact that the surgery is often at- 
tempted by those unequipped for this 
difficult phase of reconstructive surgery. 
The rebuilding of a hard palate, with 
separated alveolar ridges and protruding 
premaxillary bone, in such a manner that a 
long flexible velum is obtained, requires not 
only surgical but mechanical skill and 
attentive postoperative care. It is not at all 
uncommon for the reconstructive surgeon 
of today to encounter patients who have 
had from two to ten operations and yet 
have a partially or completely open hard or 
soft palate with impaired speech. Since 
it is quite possible to correct these deformi- 
ties, Improper surgical technique must be 
blamed. 

In outlining the treatment for any condi- 
tion, a definite objective must be estab- 
lished. The surgeon must have in mind the 
removal of the many unusual aspects 
which combine to form this handicap. The 
cleft in the hard palate is not the most 


Fic. 2. Same case. Note the long palate secured 
from the “push-back”’ surgical technique. 
After receiving adequate voice training, 
her speech has become normal. Operation 
done under block anesthesia. 


otherwise contributes to poor sanitation. 
It is only optimism or ego on the part of the 
surgeon to feel that satisfactory results 
have been obtained when merely a closure 
of the cleft has been accomplished. The 
nasal asymmetry with collapse of the tip 
cartilages on one side which is seen in such 
a large percentage of these cases constitutes 
another major problem for correction. 
With an associated cleft lip further to 
complicate the condition, the nourishment 
of the child becomes a definite problem. If 
this is not repaired early malnutrition or 
other conditions may result from diet 
deficiencies. 

The chief factor concerned in removal of 
the handicap of cleft palate patients and 
the one which is most often neglected is the 
restoration of normal speech. Even though 
the cleft in the hard palate is closed and all 
external evidence of deformity is removed, 
the stigma has been diminished slightly or 
not at all if the speech remains grossly 
defective. This speech defect has a tend- 
ency to produce an inhibition towards 
speaking for fear that the condition will be 
exposed, especially since the patients feel it 
cannot be detected otherwise. In order to 
produce functional results in speech mecha- 
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nism, it is necessary that the palate be of 
sufficient length and the velum free from 
adhesions and tension. Although this is a 


Fic. 3. Case 11. Male, age 18. Type 3 cleft. Two 
operations from 6 months to 2 years of age had 
been failures. Speech bad. 


very difficult task, it is entirely possible 
and it is not at all uncommon where the 
operation is performed by a skilled recon- 
structive surgeon. 


ETIOLOGY 


In spite of the numerous theories, the 
exact etiology of cleft palate and lip is 
unknown. Heredity was mentioned as early 
as 1690 by Regis,? who considered heredity 
a very important predisposing factor in all 
developmental deformities. There is dis- 
agreement among numerous investigators 
regarding this theory. 

Goeffrey St. Hilaire* thought that me- 
chanical conditions were influential in 
bringing about the deformity. Vrolik and 
Nicati* suggested that a mechanical condi- 
tion was produced by a hypertrophied 
tongue in cases of cleft palate which pre- 
vented union of the palatal plates. To this 
mechanical theory, many authorities agree. 

Some of the other explanations of this 
condition are listed as follows: (1) disturb- 
ance in the pituitary gland; (2) altered 
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function of the endocrines; (3) discrep- 
ancies between ages of father and mother; 
(4) in-and-in breeding; (5) changes in the 


Fic. 4. Same case. Surgery completed. Note 
length of velum. Speech practically normal. 
Operation done under block anesthesia. 


amniotic fluid; and (6) adenoids. These 
represent only a few of the theories and 
explanations offered for the etiology; it is 
beyond the scope of this paper to attempt 
to mention all. Practically every theory 
that has been proposed has received much 
opposition and now we find ourselves just 
as much at a loss to explain the true 
etiology of cleft palate and lip as were the 
early investigators. 


INCIDENCE 


Davis®> has reported, after studying a 
large series of deliveries, that in white 
children there ts one cleft per 1,000 births. 
In colored children, he found one cleft in 
1,800 births. Although other reports do not 
coincide with his fmdings, the number of 
cases studied was considerably smaller and 
therefore not conclusive. 

The data published on the various types 
of clefts are confusing although there is a 
marked similarity in the percentages. Since 
there has been no uniform method of 
reporting these statistics, it is difficult to 
understand the exact meaning of every 
report. We encounter some discrepancies 
which may or may not have significance. 
Table 1 summarizes some recent statistics. 

We may draw the following conclusions: 
(1) the occurrence is relatively high in boys 
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as compared to girls; (2) left unilateral 
L.J.P. splits seem to occur about twice as 
often as right unilateral L.J.P.; (3) bilateral 


Fic. 5. Case 11. Male, age 21. Type 3 cleft. No 
history of previous operations. Speech very 
difficult to understand. 


L.J.P. split is probably more common than 


right unilateral L.J.P. split; (4) cleft palate 
is more common in white children than in 


colored. 


CLASSIFICATION 


There is no universal classification for 
cleft palate. Some classifications are simple, 
treating the condition only in a general 
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with it. In order to expedite familiarity it 
must be rather simple but comprehensive, 
A classification which we evolved is based 


"2 


Fic. 6. Same case. Note extreme length of velum 
and restoration of uvula. Speech practically 
normal. Operation done under block anesthesia. 


on the anatomy of the deformity. In order 
to simplify our records, we have adopted 
the policy of referring to the type numbers 
rather than the description of the deform- 
ity. Since Type 1 begins at the uvula and 
the numbers progress as the cleft extends 


TABLE I 


OCCURRENCE OF VARIOUS TYPES OF CLEFTS 
(All figures are percentages) 


Author Males| Females L.U.L.J.P.* | R.U.LJ.P. | B.LJ.P. 
60.0 | 40.0 6.0 31.7 42.0 4.0 16.3 


* Left unilateral. 


way; others are very complicated and 
include every possible variety of associated 
cleft lip. 

Unless there is universal adoption, a clas- 
sification is no better than your familiarity 


further forward, this classification becomes 
simple. No distinction is made between 
the sides on which the cleft occurs. 
This information can be added to the 
record. 
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This classification does not include every 
possible variation in cleft palate and no 
attempt has been made to include cleft lip 
except those associated with cleft palate. 

Reference is made to our method of 
classification merely to state that we have 
found it most valuable in our office and for 
correct records. 

Type 1. Unilateral cleft of uvula. 

11. Unilateral cleft of soft palate. 

11. Unilateral cleft of soft and hard 
palate, but not including alveo- 
lar ridge. 

iv. Unilateral cleft of sott and hard 
palate including alveolar ridge. 

v. Unilateral cleft of soft and hard 
palate including alveolar ridge 
and associated with unilateral 
cleft lip. 

vi. Bilateral complete cleft and 
associated with bilateral cleft 
lip. 

11. Median cleft. 


CLOSURE OF CLEFT BY MEANS OF 
PROSTHETIC APPLIANCES 


It is interesting to note from early 
records the many methods employed for 
mechanical closure of the open palate. The 
materials used have been sponges, cotton, 
wax, gum, gauze, silver plug or plate, gold 
plate, soft rubber, vulcanite and many 
others. 

Much credit is due the pioneers for their 
ingenious mechanical contrivances in an 
attempt to improve the speech of the cleft 
palate individual. Since the advent of 
efficient impressions and models, many 
ingenious obturators have been designed, 
some of which have proved absolutely 
worthless while others have rendered only a 
limited service. These obturators were 
made for two purposes: first, to improve 
the voice and second, to prevent food from 
entering the nose. 

The mechanical closure, regardless of its 
composition or its adaptability to the 
tissues, can only be compared to an 
artificial limb for comfort and service. A 
long flexible, vibrating velum is necessary 
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for correct speech. It is therefore impossible 
for a rigid mechanical obturator to fulfill 
these important requisites because it does 
not vibrate and in addition it interferes 
with normal muscular accommodation. It 
also tends to produce irritation and is 
unhygienic. 

We believe that a mechanical closure 
should only be used in the following cases: 
first, as a temporary measure, if neces- 
sary, to prepare for plastic reconstruction; 
second, advanced age; and third, advanced 
disease such as cancer, lupus, tuberculosis 
and syphilis. 

The ideal method is the surgical closure 
of the open palate. This is made possible by 
utilizing the patient’s own tissue from the 
oral cavity or tissue “‘waltzed” to the 
mouth by the “‘tubed”’ graft method. 


SURGICAL TREATMENT 


The Lip. Whenever cleft palate is ac- 
companied by cleft lip, it is advantageous 
to repair the lip first. The ideal age for 
operation varies in different cases but in 
general it may be said that the lip should 
be repaired as soon after birth as possible. 
This can usually be accomplished during 
the first four weeks of life. Surgical inter- 
vention, however, is not advisable until the 
baby has been thoroughly examined and 
pronounced in good physical condition by 
the pediatrician. 

Before attempting this lip closure, the 
position of the premaxilla must be deter- 
mined. Abnormal protrusion of the pre- 
maxilla, if present, must be remedied 
before cheiloplasty is attempted. To reduce 
the protruding premaxilla, we employ the 
method of von Bardeleben which consists 
of a subperiosteal incision of the nasal 
septum followed by a gentle manipulation 
of the premaxilla. Care should be exer- 
cised to prevent overcorrection of the 
protrusion since the premaxillary tissues 
are normally located anterior, as pointed 
out by Blair, and not directly between the 
maxillae. The lip when repaired early exerts 
the continuous pressure upon the maxillae 
which diminishes the width of the cleft and 


f 


98 American Journal of Surgery 


usually causes union in the region of the 
alveolar ridge. A much better result in the 
lip itself is accomplished by early surgery. 


Cleft lip closed at age of 6 weeks. No history 
of cleft palate surgery. Speech extremely 
difficult to understand. 


Before a result of the lip repair can be 
considered adequate, four requirements 
must be fulfilled: (1) The ends of the 
orbicularis oris muscles must be approxi- 
mated; (2) the corresponding nostril must 
be restored to its normal contour; (3) the 
edges of the vermilion border must be 
accurately placed in proper alignment; 
(4) the scar line of the cleft must be reduced 
to a minimum. Unfortunately, too often 
one or more of these requirements are 
neglected by the untrained surgeon and 
everyone concerned is disappointed. 

The repair of the palate is preferably 
postponed until the age of three or four 
years at which time the risk is considerably 
lessened and a narrowing of the cleft by 
nature has reached the maximum. 

The Palate. Krimer,! in 1827, de- 
scribed a procedure for closure of a cleft 
by means of everting flaps of palatal 
mucoperiosteum. Davis-Colley,!! in 1890, 
described a procedure based on the same 
principle, the difference being the location 
of the pedicle. 

By 1897, Lane!? modified the Davies- 
Colley operation and included mucous 
membrane from the soft palate in the flap. 
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Lane also divided the normal lip in order to 
improve access to the mouth. Today, any 
procedure based on the eversion of flaps is 


Fic. 8. Same case. Surgery completed. Note 
long velum and reconstructed uvula. Patient 
receiving voice training. Operation done 
under block anesthesia. 


usually spoken of as a Krimer-Lane opera- 
tion. This method proved unsatisfactory 
in a large number of cases and today has 
practically been discarded. 

Diffenbach,!* in 1826, described a proce- 
dure for closure of clefts by means of mesial 
displacement of the palatal mucous mem- 
brane. Apparently this operation resulted in 
failure in practically 100 per cent of the 
cases. 

Von Longenbeck,'* forty years later, 
described his method of mesial displacement 
of the mucous membrane and incorporated 
with it the periosteum. In some cases he 
used one lateral incision, while in others 
two were necessary. The posterior palatine 
artery was left intact. This procedure 
became very popular and has remained so 
until the present day—many present day 
procedures consisting only of modifications 
of von Longenbeck’s method. 

Reeves, a contemporary of von Longen- 
beck, suggested the correction of clefts 
in the palate by approximating the edges 
of the separated maxillae. He believed that 
the defect was due to a spreading of the 
maxillary bones. 
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This procedure was modified by Brophy 
who championed the forced compression 
technique and discarded all other proce- 
dures in cleft palate surgery. He recom- 
mended direct wiring of the bones in the 
midline after severe force had partially or 
completely approximated the edges. The 
wires were tightened from time to time 
until the desired result had been accom- 
plished. Other methods for forced compres- 
sion have been described which include 
pressure from outside the mouth by means 
of various appliances and headpieces, and 
pressure from within the oral cavity which 
usually consisted of some orthodontic or 
prosthetic appliance with adjustable screws 
fastened to the teeth for continuous force. 
Brophy’ erroneously claimed that it was 
possible for the experienced surgeon to 
drill through the substance of the maxillae 
without disturbing the tooth germs. He 
also stated that the surgeon must be able 
to detect the feeling of a tooth when the 
instrument comes in contact with it and to 
change the course of the drill so that it 
passes between the teeth. 

Brophy” made the following statement 
in 1907: “Having operated on over 1300 
cleft palate patients, over 400 of whom 
were infants under 6 months old, I have 
found the breadth of the upper jaw as 
compared to the lower jaw is just as much 
broader than it should be as the distance 
between the borders of the fissure. When 
we bring the borders of the fissure into 
contact we have brought the upper jaw 
back to its normal breadth and to its proper 
relation with the lower jaw. There are very 
few exceptions to this statement.” 

Peyton'® measured ninety-one normal 
infants and twenty-six with clefts that 
extended through the alveolar ridge. He 
also quotes an unpublished series of 600 by 
Richdorf, comparing the measurements of 
the normal palates to those containing 
clefts. Peyton found that the dimensions of 
the cleft palate, except surface width, were 
longer than those of the normal palate and 
that the width of the cleft diminishes 1.5 
mm. during the growth interval between 
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51 and 59 cm. crown-heel length. These 
two factors contradict the statement made 
by Brophy and lead us to believe that 
forced compression is an unnecessary 
procedure. The severe force which is often 
necessary to produce a sudden approxima- 
tion of the bone edges may cause fractures 
of other bones of the face, thereby produc- 
ing an additional trauma and deformity. 

From observation of a large number of 
patients in which forced compression was 
employed, we are led to agree with the 
adverse views expressed by G. V. I. Brown, 
Dorrance, John Staige Davis, Pitts, Veau, 
Stone, Blakeway and many others in 
condemning this procedure. We believe 
that the majority of cleft palate surgeons 
have discarded this method due to its 
injurious effects upon the tooth germs and 
the other tissues of the mouth. Another 
disadvantage is the failure to take into 
consideration the length and mobility of 
the velum which is insufficient in such a 
large percentage of cleft palate patients 
and which is so essential to the production 
of normal diction. 

Surgical Technique for Producing a Long 
Velum. The “push back” operation was 
originated by Dorrance?® and is performed 
in two stages. The object of the first stage 
is to establish collateral circulation and the 
second to effect closure of the cleft. 

Lateral incisions through the mucoperi- 
osteum are made on either side 2 or 3 mm. 
from the lingual gingival margin of the 
teeth and extending from the region of the 
lateral incisors anteriorly to the tuberosities 
posteriorly. The mucoperiosteum is sepa- 
rated from the bony palate except anteri- 
orly in the region of the central and lateral 
incisors. The posterior palatine arteries are 
severed and the nasopalatine arteries are 
left intact. The mucoperiosteum is now 
sutured into its original position. 

Three to six weeks are allowed to elapse 
for good collateral circulation before at- 
tempting the second stage. The incisions 
for the second stage are in the same loca- 
tion as those of the first but are extended 
anteriorly to meet lingual to the central 
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incisors and posteriorly over the pterygo- 
mandibular folds. The mucoperiosteum is 
entirely separated from the bony palate 


Fic. 9. Case v. Female, age 22. Type 3 cleft. Oper- 
ation at 3 years had been failure. Speech very 
poor. 


including its attachment at the posterior 
border. With a chisel, the hamular process 
is divided above the medial pterygoid 
plate. The mucoperiosteal flaps are now 
approximated in midline with the posterior 
margin of the velum in contact with the 
pharyngeal wall. 

After the edges of the cleft are denuded, 
Dorrance inserts an aluminum-bronze su- 
ture into the gums which is passed from one 
side of the soft palate to the other and 
back again, the ends being twisted over one 
another to relieve tension on midline 
sutures. For retention of the mucoperiosteal 
flap against the bony palate, Dorrance 
passes sutures through the bone and in 
addition he advocates wires passed trans- 
versely around the bicuspid teeth and 
moulded around the dental arch meeting 
anterior to the incisor teeth where the 
wires are twisted together. An iodoform 
gauze pack is then placed between the wire 
splint and palate. 

In cases of congenital shortening of the 
palate, we are using Dorrance’s technique 
with certain modifications which we have 
found to be more satisfactory in our hands. 
For retention of the mucoperiosteal flap 
against the bony palate, we employ three 
strands of 26-gauge stainless steel wire 
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which are passed between the teeth across 
the palate and between similar teeth on 
opposite side, where they are twisted. This 


Fic. 10. Same patient. Surgery completed. Note 
long velum. Speech normal. Operation done 
under block anesthesia. 


is followed by the insertion of three rolls of 
sponge rubber packs which are _ placed 
between the wire and palatal flaps. The 
two lateral packs, which are smaller and 
inserted first, force the incised edges 
against the lingual plates of the bony vault 
and the larger central pack acts as a 
keystone and locks the two lateral packs in 
place. 

We have adopted the policy of postpon- 
ing the second operation for eight to twelve 
weeks to allow for ample collateral circula- 
tion. 

In closing the edges of the denuded 
cleft, we are using three rows of sutures. 
The nasal mucous membrane is closed 
with interrupted silk. The muscles are 
approximated with triple o plain catgut 
and the oral mucous membrane is closed 
with Deknatel. 

The aluminum-bronze wire as recom- 
mended by Dorrance for retention has 
proved unsatisfactory to us. We found it 
very difficult to insert and still more 
difficult to remove, consequently producing 
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unnecessary damage to the tissues of the 
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using gauze packs saturated with surgical 


velum. For retention, we are using with dressing in the relaxation incisions between 


much satisfaction a 4 inch lead band. The 


History of nine operations from 2 weeks to 
14 years of age, all failures. Speech so bad that 
it was difficult to take history. 


correct length of the lead band is first 
ascertained by passing a suture around the 
tissues to be held by the band. The pre- 
pared lead band is: passed around the 
loosened palatal tissues so that the ends 
approximate in the midline on the oral side 
of the palate. To insure stability, the band 
is slotted in eight places, four on each side, 
that is, two anteriorly and two posteriorly. 
Two small holes are drilled in the ends of 
the band and the passage of sutures 
holds the ends in approximation with each 
other. The appliance is now adjusted to 
position and the ends approximated and 
tied. Interrupted sutures of Deknatel are 
passed through and through the palate at 
the location of each slot on the lead band 
and tied on the oral side of the palate. We 
believe that this band produces a maximum 
of retention with a minimum amount of 
trauma. 

We have adopted the use of rubber 
sponge packs in preference to the iodoform 
gauze because we feel that the continued 
resiliency of the rubber is superior to the 
gauze packs. We also feel that by using 
three individual packs instead of one, the 
flap is held in place by more uniform pres- 
sure throughout its length. We are also 


Fic. 11. Case v1. Male, age 22. Type 6 cleft. 


the tuberosities and the lead plate. This 


Fic. 12. Same patient Surgery completed. Nor- 
mal speech obtained. Operation done under 
block anesthesia. 


prevents early contraction in this region 
and also aids in decreasing the tension on 
the suture line. These packs are removed on 
the sixth day. For the closure of a Type tv 
or v in which the alveolar ridge is involved, 
we are using two y-shaped flaps which 
extend over the alveolar ridge. These flaps 
are raised during the preliminary operation 
and are included with the mucoperiosteal 
flaps of the hard palate. When the palatal 
tissues are pushed back, the y-shaped flaps 
are closed by sutures in the median line. In 
this way, patencies in the region posterior 
to the incisors are prevented, thus eliminat- 
ing the use of prosthetic appliances. The 
denuded area here, as in other areas of the 
hard palate, regenerates by granulation. 
We have obtained excellent results with 
this procedure. 


VOICE TRAINING FOLLOWING CLEFT 
PALATE SURGERY 


Relation between the Length of the Ve- 
lum and Normal Speech. Most important 
among the contributing factors to per- 
sonality is the voice. Personality is reflected 
in vocal tone, the quality of which sends 
out vibrations musical or otherwise. 

The speech difficulties which arise from 
cleft palate are of the mechanical nature— 
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the difficulties involved sometimes depend- 
ing upon the type of cleft. The inability to 
make explosive stops ranging from the 
palate and at times including the lips is 
universal with this condition. Such stops 
are made in the consonants g, k, d, t, b, v 
and p. Discrepancies in the anatomic 
structures produce a condition in which the 
fricative consonant is difficult because the 
breath cannot be concentrated to form 
whistling sounds in f, s or z. The majority 
of cleft palate individuals have spoken so 
long without full benefit of their vocal 
cords that there is a tendency for the cords 
to lose their tone. Abnormal breathing and 
posture are generally associated with cleft 
palate and are closely related to normal 
voice projection and therefore should be 
corrected. 

If the surgery is not completed between 
the ages of 3 and 4 years, the problem of 
mental development is intensified with the 
succeeding years. Since so many patients 
are not operated upon during childhood, it 
is advisable to give intensive voice training 
in order that these individuals may adjust 
themselves mentally and be prepared to 
enter competitive social and _ business 
relationships. 

After the palate is reconstructed, the 
capable surgeon produces a closed palate 
and a long flexible soft palate in which the 
muscles are able to function normally after 
which there is no organic reason why the 
cleft palate speech should persist. Surgery 
which leaves the palate scarred, tight, 
contracted and too short, does not relieve 
the mechanical difficulties with consonant 
formulations and therefore cannot be 
considered adequate. However, in such 
cases, speech training will improve the 
enunciation. Whether or not the palate is 
adequately closed and especially after the 
patient has reached adulthood before 


surgery Is attempted, it Is necessary in 
most instances to rehabilitate the muscles 
concerned in velopharyngeal closure by 
means of some form of speech training. We 
feel that only a part of our professional 
service has been rendered when the surgery 
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is completed, and that every patient should 
have the proper guidance necessary for a 
return to normal speech. We require all 
patients needing assistance to avail them- 
selves of adequate speech training, which 
we have available in our office. We are 
employing a former cleft palate patient 
whose speech is so improved that it is 
impossible to detect that she has had a 
cleft palate. This patient received her 
training from Mme. Mae Albers, who is 


-associated with us in this work. 


Unless the patient or the patient’s 
parents agree to speech training, the indi- 
vidual is not accepted for reconstructive 
surgery. It is found that besides the desire 
for better appearance and improvement of 
oral and nasal hygiene, speech improve- 
ment is the hope of those seeking such 
reconstructive surgery. 


CONCLUSIONS 


1. Cleft palate is one of the more com- 
mon congenital anomalies requiring careful 
and adequate surgical treatment. 

2. Surgery that results in a short con- 
tracted velum must be considered a failure. 

3. Judging from the patients we have 
observed, forced compression of the supe- 
rior maxillae has produced a great deal of 
unnecessary damage in nearly all instances. 

4. Cleft lip should be operated on as 
soon after birth as the physical condition 
will permit. 

5. Cleft palate should be operated on 
between the ages of 3 and 4 years. 

6. Prosthetic appliances may have their 
place in rare instances. 

7. The “push back” operation when 
properly performed will produce a long 
flexible velum so necessary for normal 
speech. 

8. Certain minor modifications which we 
have adopted have increased the value of 
the ‘‘push back” operation in our hands. 

g. In all patients, voice training Is 
indispensable for the restoration of speech. 
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Any irritant if weakened sufficiently becomes a stimulant, and the 
farther a tissue is from the site of the irritant, the stronger will be the 
tendency to stimulation rather than destruction. 

From—‘‘A Textbook of Surgery,” edited by Frederick Christopher 
(Saunders). 
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NE of the greatest problems in the 
treatment of circulatory disturb- 
ances in the lower extremities Is the 

relief of pain. In the mild cases rest and 
sedatives are usually sufficient until the 
circulation is improved by the various 
therapeutic measures. In the severe cases 
where ulcers and gangrene of the toes have 
occurred or where there is ischemic neuritis, 
more active measures are necessary. 

Injection of alcohol into the tibial nerve 
for relief of this pain was carried out first by 
Silbert! in 1922. In 1928 Smithwick and 
White? recommended destruction of the 
various nerves to the feet by crushing or by 
alcohol injection through a small incision 
in the skin directly over the nerve desired. 
Since then a number of reports have 
_appeared in the literature on the use of this 
procedure, with excellent results in a large 
series of cases. We wish to report our 
experiences with peripheral nerve anes- 
thetization for the relief of pain in the feet 
of patients with peripheral circulatory 
disturbances, both by the operations recom- 
mended by Smithwick and White and by 
the intraneural injection of slowly absorbed 
anesthetic solutions. 

In order to carry out either of the above 
procedures on the peripheral nerves of the 
feet a very detailed knowledge is required 
of the course of the various nerves and 
their relations to the surrounding tissues. 

Nerves. There are five nerves which are 
sensory to the foot, i.e., the posterior tibial 
nerve which is sensory to the plantar sur- 
face of the foot and heel and to the dorsal 


surface of the distal phalanges; the sural 
nerve which is sensory to a triangular area 
on the lateral surface of the foot extending 
from the ankle towards the fifth toe; 
the saphenous nerve which is sensory to a 
similar area on the medial side of the foot; 
the superficial peroneal nerve which sup- 
plies the dorsum of the foot; and the deep 
peroneal nerve which is sensory to a tri- 
angular area between the first and second 
toes. 

The posterior tibial nerve is the one 
which is most frequently treated for relief 
of pain. It divides under the l[aciniate 
ligament into the calcaneal, and the medial 
and lateral plantar nerves. It is about 
6 mm. in diameter and is inclosed in a 
sheath with the posterior ‘tibial vessels. 
In the distal third of the leg it lies lateral to 
the vessels between the flexor digitorum 
longus and the flexor hallucis longus 
muscles and on the tibialis posterior 
muscle. 

The sural nerve is formed on the gastroc- 
nemius tendon at the junction of the 


‘lower and middle thirds of the leg by 


anastomosis of the medial sural cutaneous 
nerve and the anastomosing peroneal 
branch of the lateral sural cutaneous 
nerve. It passes inferiorly with the lesser 
saphenous vein along the lateral edge of 
the gastrocnemius tendon and behind the 
lateral malleolus to its distribution on the 
lateral surface of the foot. 

The saphenous nerve lies behind the 
greater saphenous vein superficially on the 
medial side of the leg. 


* From the Department of Surgery, Northwestern University Medical School, and the Peripheral Circulatory 
Clinic of the Michael Reese Hospital. 
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The superficial peroneal nerve, after 
giving off its motor fibers high up, becomes 
entirely sensory at the junction of the 


Superficial Peroneal | 
Nerve 


Decp Peroneal 
Nerve 
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the lower part of the leg it lies between the 
tibialis anterior muscle on its medial side 
and the extensor digitorum longus and the 


/ 


Nerve 


Nerve 
Sural Nerve 


Fic. 1. Ideal sites for skin incisions for the various nerves. The solid line shows the course of 
the nerve in the subcutaneous tissue. The dotted line shows the course of the nerve under 
the fascia. The cross hatching shows the distribution of the nerves to the skin of the foot 


and leg. 


lower and middle thirds of the leg. At this 
point the nerve trunk lies under the deep 
fascia on the extensor digitorum longus 
muscle about 3 cm. lateral to the crest of 
the tibia. Its course is somewhat in the 
medial direction. Half the nerve fibers 
pierce the fascia here and become the 
medial dorsal cutaneous nerve to the foot, 
which courses medially and anteriorly 
across the ankle to supply the skin of the 
medial half of the dorsum of the foot and 
the first, second, and part of the third toes. 
The remaining fibers of the superficial 
peroneal nerve pierce the fascia somewhat 
lower down, about 5 cm. above the lateral 
malleolus on the anterior surface of the leg, 
and become the intermediate dorsal cuta- 
neous nerve to the foot. This passes 
anterior to the lateral malleolus, anasto- 
moses with the sural nerve and supplies 
the lateral half of the dorsum of the foot 
and the third, the fourth, and the fifth 
toes. 

The deep peroneal nerve is sensory to the 
skin between the first and second toes. In 


extensor hallucis muscles laterally. Just 
above the ankle the nerve lies behind the 
tendon of the tibialis anterior and between 


Fic. 2. Area of anesthesia produced by anesthetic 
in oil injection into posterior tibial nerve at 
site shown by dot. Arteriosclerotic ischemia 
with painful ulcer on big toe. Anesthesia 
lasted four weeks. Skin temperature rose 
3.2°c. Ulcer healed. 


the tibia medially and the extensor hal- 
Iucis and the extensor digitorum muscles 


laterally. 


Technique. The technique of alcohol 


nerve block, as described by Smithwick and 
White, is simple. Under local anesthesia 


Says 
Ss 
N 
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with 1 per cent procaine solution the nerve 
desired is isolated above the ankle and 
either crushed or cut. From 14 to 2 c.c. of 
94 per cent alcohol is injected directly into 
the trunk. The nerve is then dropped back 
into place and the wound closed with fine 
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on the medial side of the leg at the junction 
of the middle and upper thirds. It will 
be found close to the greater saphenous 
vein. The superficial peroneal nerve can 
be isolated through an incision made 
3 cm. lateral to the crest of the tibia 


TABLE I 
PERIPHERAL NERVE OPERATIONS 
Nerves Incisions 
Diagnosis = of Pos- es Super- Deep Healed Drained Ampu- 
| terior | Sural Pero- | No. tations 
Tibial neal co- co- 
aoa hol Crushed hol Crushed 
Thrombo-angiitis ob- 

NN or 0. <5 30 29* 8 6 6 | 46 18 16 10 2 9 
Arteriosclerosis......| 10 8 2 4 14 3 8 3 o 4 
Polycythemia....... I I I I 

Mie as ong 41 38 10 6 14 10 | 61 22 24 13 2 13 


* Two cases of thrombo-angiitis obliterans had second tibial and superficial peroneal nerve block when pain 


recurred one and two years later, respectively. 


catgut or silk. Care must be taken to 
protect the surrounding tissues from the 
alcohol. Because of the poor healing power 
of the tissues with which one is dealing, it is 
absolutely essential to isolate the nerve 
trunk high up above the ankle and to work 
through a small incision (2 to 3 cm.) 
and with as little injury to the tissues as 
possible. 

The posterior tibial nerve trunk is 
best isolated 5 to 10 cm. above the medial 
malleolus along the medial edge of the 
gastrocnemius tendon. This tendon and 
the belly of the flexor hallucis longus 
muscle should be retracted laterally and 
the tendon of the flexor digitorum longus 
muscle should be retracted medially. The 
sheath containing the nerve and the vessels 
will be found about 2 to 3 cm. deep, the 
vessels being medial and the nerve lateral. 
The sural nerve can be isolated through 
a small incision about 5 to 10 cm. above 
and behind the lateral malleolus along 
the lateral edge of the gastrocnemius 
tendon. It lies lateral and slightly anterior 
to the lesser saphenous vein. The saphenous 
nerve can be isolated through an incision 


at the junction of the middle and lower 
thirds of the leg. The nerve will be found 
enclosed in a fascial compartment between 
the anterior tibial and peroneal groups 
of muscles. The deep peroneal nerve is 
isolated best through a vertical incision 
10 cm. above the medial malleolus along 
the crest of the tibia. The tendon of the 
tibialis anterior muscle must be raised 
and retracted laterally. The nerve and 
the vessels will be found about 2 to 3 cm. 
deep, lying on the interosseous membrane 
close to the bone. The nerve lies anterior 
to the artery and vein. 

When it is desired to block two nerves, 
as the superficial and deep peroneal nerves, 
or the superficial peroneal and the saphe- 
nous, or the posterior tibial and the sural 
nerves, it is not always necessary to make 
separate incisions in the skin for each nerve. 
By making the skin incision midway 
between the desired nerves and stretching 
the skin slightly both can be isolated 
through a single incision. 

In the past few years we have performed 
a total of seventy-eight operative nerve 
blocks in forty-one patients. (Table 1.) 
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Twenty-eight patients were able to con- 
tinue with conservative treatment which 
ultimately resulted in establishment of an 
adequate circulation. In thirteen the gan- 
grenous process continued, although the 
pain was relieved, and major or minor 


TABLE 
NERVES INJECTED WITH ANESTHETIC IN OIL SOLUTIONS 
No. of Injec-| Total 
No. of | Ini 
Nerves | tions into njec- 
Each Nerve| tions 
Posterior tibial....... 21 I-4 46 
2 I-2 3 
Common peroneal... . 2 1-2 3 
Superficial peroneal. . . 2 I-2 3 
Deep peroneal........ 2 1-2 3 
Saphenous........... I 2 2 
33 60 


amputations were necessary. Following 
the nerve block there was obtained in 
almost all our cases a rise in the skin 
temperature in the anesthetized area of 
0.5° to 6°c., due to relief of the vasospasm. 
Because of this improvement in the cir- 
culation, in a number of our cases long 
standing ulcers healed promptly without 
further therapy. 

The operation of nerve block is not 
without risk, however. Of the sixty-one 
Separate incisions made in the skin to 
block the seventy-eight nerves, forty-six 
healed by primary union, thirteen drained 
for varying lengths of time and two failed 
to heal. In the latter two incisions large 
sloughing ulcers developed which were 
more painful than the original ischemic 
neuritis and necessitated amputation of 
the leg. One incision for the posterior 
tibial nerve broke down and an ulcer 
developed at its site two years after it 
had healed by primary union. Only one 
trophic ulcer developed in all of the 
patients operated on. That was in a 
laborer who used his anesthetized foot to 
apply pressure to his shovel in digging. 
The ulcer healed quickly when the foot 
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was placed at rest. All but two of the 
wounds that drained, occurred in cases 
in which alcohol was injected into the 
nerve, apparently due to tissue destruction 
by the alcohol. In the more recent cases, 
in which the nerves were simply crushed 
or cut and no alcohol was used, all the 
wounds healed by primary union except 
in the one patient who developed the large 
sloughing ulcers at the site of the 2 inci- 
sions. We believe now that in this latter 
case the local circulation was too poor to 
withstand any operative trauma. 

Because of this unfortunate result and 
because there were other cases where 
severe pain of the feet was accompanied 
by poor circulation so that we hesitated 
to perform nerve block, we began a search 
for some other simple pain-relieving meas- 
ure. We found that repeated infiltration 
of the various nerves with 1 per cent 
aqueous procaine solution gave relief for 
an hour or two in the severe cases and for 
as long as twenty-four hours in the mild 
cases of burning sensation in the soles. 
In several patients with continuous burn- 
ing sensation in the soles of the feet we 
were able to give relief for relatively long 
periods of time by frequently xepeated 
injections with aqueous procaine solutions. 
Apparently the fibrosis produced by these 
injections was sufficient partially to block 
the sensory fibers. 

In order to obtain more prolonged 
anesthesia by single injections, we re- 
sorted to oil solutions of the anesthetic. 
Oil solutions are being used extensively 
in relieving the postoperative discomfort 
of rectal cases and in pruritus ani and 
vulvae. Their use for relief of pain in 
peripheral circulatory disturbances by in- 
jection of the solution directly into the 
peripheral nerves has never been tried 
before, to our knowledge. We tried the 
following: procaine base 0.075 gm.; butesin 
0.30 gm.; benzyl alcohol 0.25 gm.; oil 
of sweet almond sufficient to make 5 cc.* 
We have used this solution for twenty- 


* Prepared by Abbott Laboratories under the name of 
butecaine. 
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nine nerves in seventeen cases. In each 
case complete anesthesia was produced 
for varying lengths of time in the area 
innervated by the nerve injected. Because 
of the difficulty in depositing enough oil 
within the nerve sheath, it was necessary 
to inject some of the smaller nerves 
several times before the anesthesia was 
produced. The anesthesia was accom- 
panied by a rise in temperature in the 
same area which varied between 0.2° to 
5°c. The duration of anesthesia produced 
varied from one to forty days. Most of 
the nerves had to be reinjected to relieve 
the pain before sufficient collateral arterial 
channels were established by the con- 
servative treatment used. 

One of the dangers of injection of oily 
solutions anywhere is suppuration and 
sloughing of the skin when the solution is 
injected intradermally. This possibility 
must always be kept in mind, especially 
when large quantities of the solution are 
used. We were able to avoid this by using 
only small quantities (1 to 2 c.c.) and 
injecting directly ito the nerve. In 
several instances the site of the nerve 
injection remained tender for several days 
after the solution was introduced, but no 
treatment was necessary for this. There 
was no suppuration at any time. 

When the procaine in oil solution was 
injected into a mixed nerve, the motor 
fibers, as well as the sympathetic and 
sensory, were anesthetized. In the case 
of the posterior tibial nerve the small 
plantar muscles which are of only slight 
use in walking are paralyzed. To prevent 
their atrophy and the resultant weakness 
of the longitudinal plantar arch, the 
muscles were massaged daily and leather 
arch supports applied. In the case of the 
common peroneal nerve the resultant 
paralysis involved all of the anterior 
group muscles and caused a foot drop. 
For this reason this nerve was injected 
only when the superficial branch could 
not be located. We have discontinued 
the injection of this nerve and now prefer 
to crush the superficial peroneal nerve 
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through a high incision when we cannot 
locate it with a needle. 

Technique of Injection. The oil solution 
is drawn up into a small syringe and a 
11g inch 23 gauge needle is attached, 
The skin over the nerve is painted with 
iodine and alcohol, and the needle is 
inserted to the location of the nerve, 
This will be evidenced when the patient 
indicates the occurrence of a sharp pain 
in the area of nerve distribution. The 
solution should then be injected very 
slowly. One must be certain that none 
of the solution is injected into the skin or 
into a blood vessel. The nerves are located 
in the same regions as those used for 
operative blocking. (Fig. 1.) 


SUMMARY 


Operative peripheral nerve block by 
alcohol or crushing was performed for 
relief of pain in peripheral circulatory 
diseases of the feet seventy-eight times, 
through sixty-one incisions in forty-one 
cases. Forty-six of the incisions healed by 
primary union, thirteen drained for vary- 
ing lengths of time and two developed 
large sloughing ulcers. Twenty-eight of 
the patients so treated were able to 
continue with conservative treatment and 
ultimately developed a good collateral 
circulation. In thirteen cases the gangre- 
nous process continued in spite of the 
relief from pain and ultimately resulted 
in amputation. This high percentage of 
amputations was due to the fact that 
most of the patients treated by nerve 
block already had extremely poor circula- 
tion, gangrene, ulcers or infections. 

Procaine in oil solutions were injected 
into thirty-three peripheral nerves of 
twenty-one patients suffering from pain 
in the feet due to peripheral circulatory 
disturbances. This anesthetized the sym- 
pathetic, sensory and motor fibers. The 
anesthesia and the rise in temperature 
due to relief of the vasospasm lasted 
from one to forty days. The motor paralysis 
that resulted when motor fibers were 
contained in the anesthetized nerve did 


q 
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not last as long as the sensory anesthesia. 
No harmful results were produced by the 
procaine on oil injection into the nerve. 
We have found peripheral nerve injec- 
tion with procaine in oil to be a valuable 
adjunct in the treatment of pain due to 
peripheral circulatory disturbances of the 
feet. The anesthesia produced is similar to 
that obtained by peripheral nerve block 
with alcohol or crushing but is not so 
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long lasting. However, it can be repeated 
as desired and has the advantage of not 
requiring an operative incision. 
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THE bite of a black widow spider may be soon followed by severe 
abdominal pain; examination may reveal a hard “‘board-like’”’ abdomen 
which simulates that observed in perforated peptic ulcer. There is, how- 
ever, little associated tenderness and within a few hours the signs and 
symptoms gradually disappear although distention may be present and 


persist for several days. 


From—‘‘ Textbook of General Surgery,” by Warren H. Cole and Robert 


Elman (D. Appleton-Century). 
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N a recent presentation! we discussed a 
series of experiments in which we com- 
pared the so-called ligation and drop 

method or non-invagination technique of 
doing appendectomies with the invagina- 
tion or purse-string technique. In this 
previous study silk was used for invaginat- 
ing the appendicial stump. In this present 
article, we discuss further studies which 
have been made comparing a group in 
which catgut was used for invagination. 
In the previous report, tables showing 
results of microscopic study of the buried 
stump regions were correlated with gross 
adhesion readings; and a short review of 
literature upon the subject was presented. 
In this present report unnecessary repeti- 
tion of review and of tables is avoided, 
those interested in additional detail being 
referred to previous articles upon the 
subject which are listed in the accom- 
panying bibliography. For the sake of 
completeness, however, in presenting the 
conclusions and comparisons of this present 
study certain previously mentioned points 
must be briefly discussed. 

One of us adopted the non-invagination 
method about nine years ago, after becom- 
ing convinced that the reasoning of such 
men as the Horsleys, Baldwin, Charles 
Mayo and others was correct in that the 
non-invagination method could be more 
quickly executed, would decrease the dan- 
ger of abscess formation by avoiding sub- 
mergence of a contaminated stump in a 
blind pocket, as well as reduce the inci- 
dence of postoperative fistula, adhesion 
formation and intestinal obstruction. In 


the light, however, of continued experi- 
mental and clinical experience within the 
abdomen in procedures dealing with adhe- 
sion formation and others, we came not 
long ago to question the logic of the non- 
invagination technique. 

A review of the literature comparing the 
two techniques under discussion impresses 
one with the following points: (1) Prac- 
tically all the clinicians who have supported 
either the non-invagination technique or 
the inversion or invagination techniques 
have based their arguments on purely 
clinical observations. (2) Complications are 
so rare in appendectomies done on uncom- 
plicated cases by either method under 
discussion, even in the experience of very 
busy surgeons, that it seems probable that 
conclusions drawn from purely clinical 
observations cannot be thoroughly relied 
upon.! (3) As many or even more promi- 
nent clinicians have advocated the invagi- 
nation technique as have supported the 
non-invagination technique. (4) Experi- 
mental work upon the subject is limited. 
(5) Practically all who have done experi- 
mental work on this problem have come to 
the conclusion that the invagination tech- 
nique is better. 

Though one must admit that clinical 
complications due to either method per se 
are rare, nevertheless the highest degree of 
perfection obtainable in surgery is certainly 
desirable. And if the incidence of postopera- 
tive intestinal obstruction from abdominal 
adhesions might be lowered, additional 
experimental and clinical study will have 
been worthwhile. 


* From the Departments of Surgery and Pathology, University of Arkansas School of Medicine, Little Rock, 
Arkansas. 
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METHOD OF EXPERIMENTATION 


Dogs were used in these experiments. In 
the dog the appendix frequently resembles 
very closely that found in the human. It 
also, however, is often similar to a true 
diverticulum. On executing our experi- 
mental procedures we felt that it would be 
essential that we avoid the routine dissec- 
tion of the appendix to its base. If dissec- 
tion allowing a complete freeing of all the 
appendix is carried out routinely, one will 
frequently encounter bleeding more diffi- 
cult to control than in the human. One will 
also expose a variable amount of raw 
surface, making the procedure so variable 
that one could not later have consistent 
readings regarding adhesion formation. 

Consequently, we adopted the routine of 
avoiding altogether dissection of the ap- 
pendix from its bed. In many instances the 
entire appendix could be removed without 
this dissection, a ligature being properly 
applied to the base and the stump buried. 
(Figs. 1 and 2.) With a broader and larger 
appendix we simply removed the free tip 
and invaginated the ligated stump within 
the lumen of the appendix itself. (Fig. 3.) 
When practical, we invaginated the entire 
large base and stump into the bowel lumen. 
We feel that we were able to a great extent 
to avoid by the technique used variable 
factors which might confuse or distort our 
readings. 

We removed the appendix in some with 
the actual cautery and in others with the 
cold knife, applying carbolic acid and 
alcohol to the stump. No detailed compara- 
tive studies were made regarding the cold 
knife and actual cautery method. For the 
purpose of this experiment, we believe one 
method proved as good as the other. 

Davis and Geck chromic O, non-boilable, 
twenty day catgut on an intestinal needle, 
the type of purse-string suture commonly 
used in this country when catgut is used 
for burying the stump, was utilized as a 
purse-string in the catgut group.* Ordinary 

* We wish to thank Dr. Clock of the Davis and Geck 


Company for furnishing us with suture material used 
in this and other experiments. 
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sewing silk purchased at a clothing store, 
equivalent to about a size 1 surgical silk 
was utilized as a purse-string when silk 
was used. When the stumps were not 
buried, they were sometimes singly and 
sometimes doubly ligated with chromic O 
or chromic 1, non-boilable twenty day 
suture. 

Suture Material Discussion. A detailed 
review regarding the action of various 
types of suture materials within the body 
will not be attempted here. It has long been 
known that small amounts of silk buried 
within tissue in non-infected areas cause 
relatively little reaction of the tissue. 
One of us has, for some time, used silk 
rather freely in doing herniorrhaphies and 
very fine silk for superficial ligatures in 
some thyroidectomies, feeling, as do some 
others, that less reaction occurs from silk 
in many tissues than from catgut. Experi- 
mental work which we have recently pub- 
lished elsewhere indicates, however, that 
some care must be used in the selection of 
silk, else adhesions and inflammatory reac- 
tion within the tissues may be more pro- 
nounced than with catgut. Some of the 
widely advertised specially treated silks 
should not be used routinely in the peri- 
toneal cavity.” 

Graves, the gynecologist, recommended 
the use of No. 7 braided silk doubled as 
suture in the Olshausen method of uterine 
suspension, believing that the knot could 
be tied more tightly than with catgut.* He 
remarked that heavy silk of this size might 
at times cause temporary sinus formation 
until discharged. One of us experienced this 
annoying but not serious complication 
previously on more than one occasion 
following the use of this material in the 
Olshausen operation and reverted to the 
use of catgut when this operation was done. 
It does seem that the use of unduly heavy 
strands of silk in tissues or the use of an 
undue quantity may be contraindicated. 


COMMENT 


Logic and past experiences would seem 
to confirm the experimental evidence 
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presented in Tables 1 and 11. A fine strand 
of silk in the small quantities needed in 
invagination of the appendicial stump 


Fic. 1. This shows clearly the similarity 
which is frequently found between the 
appendix in the dog and that in the human. 
In this animal the ligature was placed 
around both the meso-appendix and the 
appendix base. It was possible, in a num- 
ber of other animals, to remove the entire 
appendix and bury the stump without any 
dissection whatever. (Photograph by 
DeGroat.) 


would, theoretically, cause less reaction 
of the peritoneum than the catgut 
purse-string which is frequently used by 
surgeons. If this be true, it would certainly 
seem that there would be less likelihood of 
adhesion formation around the stump site 
and less likelihood of abscess or fistula 
formation if silk rather than catgut were 
used. 

The literature regarding the history of 
catgut suture has recently been reviewed 
by Rhoads et al.* Different methods of 
preparation are used by different manufac- 
turing firms. The popular chromic catgut 
suture is treated with chromic acid, iodine 
and sometimes other chemicals which 
harden it, causing it to be absorbed more 
slowly. 

The comparisons in Table 1 speak for 
themselves. Not many animals were used 
in this series, but the experiments were 
carefully performed and readings were 
carefully and impartially made. We feel 
that the various factors mentioned in the 
brief review above, together with the 
results of these experiments would certainly 
indicate that a reasonably fine silk suture 


Jury, 1939 


material is definitely a more satisfactory 
material than catgut for use in invaginating 
the appendiceal stump. We also would cal] 


> 


Fic. 2. The clean end-result of the ligation 
and invagination by black silk purse-string 
suture as obtained in the specimen shown 
in Figure 1. (Photograph by DeGroat.) 


attention to the fact that ordinary sewing 
silk was used in these experiments and 
would express the opinion that this silk is 
probably as good for purse-string suture as 
more expensive types of silk. We have had 
no experimental experiences with paraffin- 
ized silk but would consider it less desirable 
than plain sewing silk.* 

It will be noted in Table 1 that where 
catgut was used there was a rather high 
percentage of animals in which the break- 
ing down of the appendicial stump area 
occurred with subsequent peritonitis; 
whereas there was no instance where 
this complication occurred when silk 
was used. This breakdown occurred un- 
doubtedly in this small series in a much 
higher percentage of instances than occurs 
in the human when catgut is used. It may 
be that this is due to the fact that burying 
the stump in the dog is sometimes more 
difficult than it is in the human. It 1s, 
therefore, occasionally necessary to use a 
slightly larger amount of catgut and 
slightly more tension than in the human. 
This factor, together with added inflamma- 
tion caused by catgut, may have been 


* Experiments which we have completed and pub- 
lished since this article was submitted for publication 
indicate that, as stated above, some of the specially 
treated expensive silks are definitely less suitable than 
cheaper grades of black silk.” 
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responsible for the high incidence of 
complications in the catgut group. The 
stump in the average dog, too, is broader 
and the ligature is a little more prone to 
slip off than in the human. 

In fairness, a word must be said in 
interpreting the amount of adhesion forma- 
tion found in the non-invagination group. 
The appendix of dogs is, as said, frequently 
broader and Jarger than in the human. The 
non-invaginated stumps in this experimen- 
tation were consequently frequently larger, 
sometimes leaving somewhat more mucous 
membrane exposed. We definitely do not 
believe, however, that this factor is suffi- 
cient to detract markedly from conclusions 
which have been made in comparing the 
three groups in the tables. 

Correlation of the microscopic and gross 
evidence as related in our previous article,! 
would definitely indicate that there is some 
low grade inflammatory reaction in the 
buried stump region when even the silk 
purse-string is used. This is, however, insuf- 
ficient to cause a breaking down of the area 
or a marked reaction of the overlying peri- 
toneum. We believe that the absorptive 
power of the peritoneum itself in the small 
pocket about the stump is entirely suffi- 
cient to take care of a properly treated and 
properly buried stump. Previous studies of 
the laws of adhesion formation have 
definitely established that adhesions are 
almost certain to occur about any unperi- 
tonealized surface within the peritoneal 
cavity. True, frequently a meso-appendix 
may be manipulated in such a way as to 
cover completely or partially an unburied 
stump, but in the rather extensive clinical 
experience of one of us with the non- 
invagination technique, we would say that 
itis frequently true that the meso-appendix 
cannot be so manipulated. We have been 
reluctant to practice the tying of the meso- 
appendix in the same ligature used to 
ligate the appendiceal stump, as is some- 
times recommended, for fear the tension 
sometimes created by this procedure might 
possibly predispose toward the slipping off 
of the stump ligature. 
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We have had no experience with the 
non-ligation and inversion method. In 
improved form it has prominent advocates 


Fic. 3. The method we sometimes used in remov- 
ing the free appendix tip as described under 
Method of Experimentation. If this appendix 
had been dissected free all the way to its base, 
raw surface would have been exposed which 
could have been covered only with difficulty. 
Bleeding, difficult to control without excess 
trauma and suture material, would have been 
encountered and future readings regarding 
adhesion formation as related to the objective 
dealt with in this article would have been 
unsatisfactory. The appendix Iumen being 
large permitted us to remove the free tip 
which extended to about the area pointed to by 
arrow A. The stump was inverted into the 
lumen of the remaining part of the appendix 
(arrow B). The true base of the appendix in 
this instance, is situated at arrow c. Only a 
very thin band of adhesions (less than grade 1) 
was present at the buried stump region several 
weeks after the original operation was done 
(arrow c). (Photograph by Cowan.) 


and for that reason should be given 
serious consideration.® Without further dis- 
cussion of this technique, we will say that 
we, at present, favor the ligation purse- 
string method. 


SUMMARY AND CONCLUSIONS 


1. One of the authors, after having used 
the non-invagination or ligation and drop 
method of doing appendectomies for eight 
years, has returned to the use of the silk 
purse-string after having done the experi- 
ments analyzed here. 

2. An analysis of experimental work 
upon three groups of animals in which the 
appendix stump was ligated and non- 
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TABLE I 
CATGUT PURSE-STRING GROUP* 


Date of 
Operation 


Date 
Killed 


Gross 
Adhesions 


Dog 
Num- 
ber 


Remarks 


10-22-37 


10-22-37 


N.G. 


| Did not recover from anesthesia. 


7-20-37 


Died on 
table 


N.G. 


6-21-37 


6-22-37 
Died 


N.G. 


Slight contamination. Some erosion of purse-string suture, 


6-22-37 


6-24-37 
Died 


Necrosis 


Slight contamination. Necrosis and opening of lumen at 
operative site. 


10-20-37 


10-24-37 
Died 


4 
Peritonitis 


Local peritonitis considerable. 


6-22-37 


6-26-37 
Died 


Peritonitis 


Peritonitis necrosis, slipping of ligatures. 


6-16-37 


6-20-37 
Died 


Peritonitis 


Slight contamination; death with pus, local peritonitis, 
loosening of ligatures. 


6-16-37 


6-21-37 
Died 


N.G. 


Died. Some loosening of ligatures and local peritonitis. 


7-16-37 


7-21-37 
Died 


Peritonitis 


Slight contamination at operation. General peritonitis, 
appendix site opening. 


7-19-37 
Died 


3 


Died. Eviscerated self; necrosis at site. 


9-17-37 


10-2-37 


244-3 


1~2 drops pus at site. 


6-22-37 


7-8-37 


244 


6-21-37 


7-8-37 


3 


9-15-37 


10-2-37 


2144 and some 
miscellaneous 


Small subserous hematoma at operation. 


I 2-20-37 


1-9-38 
Died 


2 plus 


12-13-37 


1-12-38 


134 


12-13-37 


1-12-38 


9-22-37 


10-21-37 


Slightly more needle trauma than usual. j 


12-9-37 


1-12-38 


7-20-37 


8-25-37 


6-28-37 


8-4-37 


6-28-37 


8-4-37 


7-16-37 


8-25-37 


8-23-37 


Drop of phenol on adj. ileum, neutralized with alcohol. 


7-13-37 


8-23-37 


6-15-37 
6-16-37 


7-28-37 


Some difficulty peritonealizing. Considerable catgut. 


8-4-37 


14-2 


8-23-37 


2 


Some more trauma than usual. 


721237. 


8-23-37 


134-2 


Slight contamination. 


7-20-37 


9-16-37 


4% 


Slight contamination. 3-4 knots out. 


* It is to be noted that we have not incorporated here a repetition of rather extensive tables which have 
appeared elsewhere.! The above table refers only to the complications which arose when catgut was used to bury 
the appendicial stump. In Table 11 a summary compares the degree of adhesion formation which occurred in the 
above group with the adhesions which occurred in the silk purse-string group and the non-invagination group. 
Complete tables regarding the latter have appeared in detail previously. 
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invaginated, invaginated with silk purse- 
string sutures and invaginated with catgut 
purse string sutures is presented. 

3. Adhesion formation seemed to be less 
frequent and extensive where the stumps 
were invaginated with “‘untreated”’ black 


TABLE II 

Silk | Catgut | Not 

Purse- | Purse- | Invag- 

String | String | inated 
No adhesions........... 7 2 Oo 
15 4 2 
Grade 1 to 2 inclusive.... 6 9 2 
Grade 2 or over......... 5 11 17 
Total adhesion readings. . 26 22 26 


It may be noted that in the catgut purse-string 
group only twenty-two adhesion readings are listed. 
We feel that twenty-six good experiments were made, 
however. Referring to Table 1, it may be seen that in 
some of the animals peritonitis developed in association 
with a loosening of the sutures and ligatures about the 
buried stump. In four of these animals we felt the 
technique was not at fault and that the openings of the 
stumps giving the general peritonitis were of sig- 
nificance. (See Comments.) Slipping of ligatures 
occurred in a lesser number of instances in the non- 
invagination group but in these instances short stumps 
and technique, we feel, may have been responsible. 


silk purse-strings; most frequent when the 
stumps were not invaginated; and inter- 
mediately frequent when catgut purse- 
strings were used. 

4. Other complications were more fre- 
quent in the group in which catgut was 
utilized but for reasons discussed, one 
should be guarded in interpretation of this 
finding. The possibility that the catgut 
purse-string may, in the human, be more 
likely to predispose to a higher incidence of 
abscess and fistula formation than occurs 
with the non-invagination technique, is to 
be considered; but we feel that it would 
take further investigation to settle this 
particular point. 
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5. A brief review citing the literature 
and experiences of others indicating the 
Irritating nature of hardened catgut is 
given. 

6. The non-irritating qualities of fine 
silk in small quantities, as experienced in 
the clinical and experimental work of the 
authors, as well as in the hands of others is 
mentioned. 

7. We believe that the microscopic evi- 
dence reviewed in a previous presentation, ! 
correlated with gross experimental findings 
in experiments in which the stump is 
invaginated with the silk purse-string 
suture indicates that the absorptive power 
of the peritoneum in the small pocket about 
the buried stump is sufficient to take care 
of an appendicial stump which has been 
properly ligated, treated, and invaginated 
with the proper type of black silk, without 
predisposition to abscess formation or in- 
creased adhesion formation. That this is 
true is indicated not only by the experi- 
ments analyzed, but also by our own past 
experimental and clinical studies in adhe- 
sion formation, as well as by studies of the 
characteristics of the peritoneum by others. 
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FRACTURE DISLOCATION OF THE ELBOW WITH 
DISPLACEMENT OF THE INTERNAL EPICONDYLE 
INTO THE JOINT 


A. SCHMIER, M.D. 


Adjunct Orthopedic Surgeon, Hospital for Joint Diseases; Assistant Adjunct Orthopedic Surgeon, Sydenham 
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NEW YORK CITY 


ISLOCATION of the elbow with 
displacement of the internal epi- 
condyle into the joint is not com- 

monly seen. In those cases reported with 
nerve disturbance, it has always been the 
ulnar nerve involved, while in the case here 
described the median nerve was affected. 
Employing the closed method of reduction 
similar to the procedure previously re- 
ported by me, the result obtained was very 
favorable from the anatomic, neurologic 
and functional viewpoints. 


.~ M.S., a boy 16 years old, was playing basket- 

ball on December 21, 1937. He fell backward on 
his right elbow and was immediately incapaci- 
tated. He was seen within two hours of his 
injury and the elbow was markedly swollen but 
only slightly painful. The forearm was dis- 
placed considerably laterally and posteriorly. 
The relation of the olecranon and humeral 
condyles was disturbed, the olecranon being 
displaced posteriorly and medially. The lower 
end of the humerus was prominent anteriorly 
and filled the cubital fossa. The forearm was 
markedly abducted at the elbow and shifted 
laterally in a translatory fashion. The radial 
pulse was good and motion of the thumb and 
fingers was normal. Sensory examination 
revealed slight hypesthesia of the volar surfaces 
of the distal phalanges of the thumb, index and 
middle fingers. 

Roentgenograms of the right elbow (Fig. 1) 
disclosed a posterior, lateral and upward 
dislocation of the radius and ulna en masse; 
also a separation of the epitrochlear epiphysis 


with its displacement into the elbow joint. 
Abduction of the forearm could also be noted. 

Under general anesthesia the method of 
closed reduction described in a previous report 
was employed. Briefly, the method is based 
on the fact that the superficial flexors and 
pronator of the forearm originate by a common 
tendon from the epitrochlea. If tension is 
applied to these muscles by supinating the 
forearm, extending the elbow, wrist and 
fingers, and slightly abducting the forearm in 
order to increase the gap between the trochlea 
and the ulna, the epitrochlea might be dis- 
lodged from the elbow joint by the muscle pull 
upon it. This case differed from the one 
previously reported, however, in that the fore- 
arm was displaced upward instead of down- 
ward. Because of this, complete extension at 
the elbow could not be obtained. In addition 
to the other maneuvers, considerable traction 
was therefore employed until the coronoid 
process of the ulna passed the lower end of the 
humerus. Complete extension at the elbow was 
then possible and the epitrochlea was maneu- 
vered out of the joint. However, the lateral 
deformity at the elbow remained. The trans- 
latory lateral shift of the forearm was then 
corrected by gentle pressure directed on the 
internal humeral condyle laterally, and pressure 
on the radius and ulna toward the medial side. 
The elbow then clinically assumed its normal 
appearance. A posterior plaster of Paris splint 
was applied from the axilla to the hand with the 
elbow at right angles. The radial pulse re- 
mained good. 

Roentgenograms (Figs. 2 and 3) taken the 
following day revealed the epicondyle in its 
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Fic. 1. Anteroposterior and lateral roentgenograms showing posterior, lateral 
and upward dislocation at elbow with intra-articular interposition of 
epitrochlea. 


Fic. 2. Anteroposterior view following re- Fic. 3. Lateral view following reduction, 
duction. Epitrochlea in normal position. 
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normal position and the elbow completely 
reduced. The radial pulse was still good and 
there was no cyanosis or swelling of the hand. 


Fic. 4. Four weeks after reduction. 
Evidence of some osseous prolif- 
eration between epicondyle’ and 
humerus. Note periosteal reaction 
along the ext ernal condyle. 


The patient had no discomfort at the elbow 
and his only complaint was a tingling of the 
volar surfaces of the distal phalanges of his 
thumb, index and middle fingers. Sensation to 
touch was diminished. Motor power was good. 
He was discharged from the hospital on 
December 24, at which time the hypesthesia 
was diminished. 

On January 3, he was again seen in the dis- 
pensary. The median nerve sensory disturbance 
had entirely disappeared. Motion of the fingers 
and thumb was normal and he had no com- 
plaints referable to his elbow. 

Twenty-four days following reduction, the 
posterior plaster of Paris splint was removed. 
Some periarticular swelling was still present 
at the elbow, but there was no tenderness. The 
internal epicondyle could be felt firmly attached 
and there was no false motion or crepitus. 
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Motion at the elbow was immediately possible 
as follows: AGE = 120 degrees; AGF = 75 
degrees. Short wave diathermy, massage and 
exercises were instituted. 

On January 19, active motion was present 
from 75 degrees of flexion to 130 degrees of 
extension. 

On January 28, swelling at the elbow was 
gone. Flexion at the elbow was 10 degrees short 
of normal and extension was possible to 145 
degrees. Pronation and supination were nor- 
mal. There was no pain or tenderness at the 
elbow and sensation in the hand was normal. 

On February 2 a roentgenogram (Fig. 4) 
revealed the internal epicondyle in normal 
position, with some evidence of bony union 
with the humeral condyle. There was also noted 
a periosteal proliferation along the external 
humeral condyle. This was probably due to 
injury of the periosteum either at the time of 
accident or during the reduction. This finding 
was also noted in the case previously reported, 
but it had no effect on the motion at the elbow 
almost four years later. Similar periosteal 
reaction is described in cases treated by open 
reduction. 

By February 16, flexion, extension, pro- 
nation and supination at the elbow were 
normal. The patient had no complaints and 
there were no sensory disturbances—he was 
using his right arm painlessly. 

On April 1, the patient stated that he was 
able to play handball and baseball without any 
difficulty. Clinically, the contour of the elbow 
was normal. Motion of the right elbow equalled 
that of the left, as follows: AGF = 40 degrees; 
AGE = 180 degrees; pronation was 75 degrees 
and supination 95 degrees. 


Following the publication of my first 
case, I received a communication from 
Mr. Norman Roberts of Liverpool calling 
my attention to his report of four cases 
reduced by the closed method. Since his 
report he has treated four more cases in the 
same manner. Some of his cases presented 
ulnar nerve involvement, but there was 
none with median nerve disturbance. 


I am greatly indebted to Dr. Harry Sonnen- 
schein, on whose service the patient was treated, 
for his kind permission to report the case. 
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THERE are probably more fractures of the upper than of the lower 
extremity. Fractures of the phalanges and ribs are probably most numerous. 
Following these, without any attempt to place them in order of frequency, 
the common fractures are of the lower extremity, the radius, the region of 
the ankle, the metacarpals, the shaft of the bones of the leg, the skull, 


clavicle and humerus. 


From—“‘A Textbook of Surgery,” 


(Saunders). 


edited by Frederick Christopher 
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NJURIES to the longitudinal sinus 
are seldom encountered, and the few 
that are seen are always fatal. 

Since recovery took place in the follow- 

ing, it seemed sufficiently interesting to 
report in detail. 


S. H., 32 years old, a male garage attendant 
was struck by a truck on November g, 1937, 
while riding on a motorcycle delivery wagon. 
He was knocked unconscious and brought to 
the Misericordia Hospital shortly after the 
accident occurred at 7 A.M. 

He slowly regained consciousness, but re- 
mained hazy about his accident. 

There were a hematoma of the scalp, some 
abrasions of the shoulders and a contused 
wound of the right heel. The pupils were 
widely dilated. There was definite weakness of 
the right upper extremity and a positive 
Babinski on the right side. All other reflexes 
were unchanged. 

At 2 p.m. of the same day, the patient was 
stuporous and suddenly had an attack of pro- 
jectile vomiting, bringing up about 20 ounces 
of greenish fluid. The blood pressure throughout 
the day remained about the same, 130/70. 
Spinal tap showed fluid under moderately 
increased pressure, but clear. 

The following day, the hematoma of the 
scalp was increasing in size; the patient was 
conscious but complained of a severe headache. 
Motion of the right forearm was distinctly 
weak and the right grip was nearly all gone. 
Other reflexes were normal except for the per- 
sistent right Babinski. 

An x-ray by Dr. R. Pound on the day of 
accident showed a fracture of the vertex of the 
skull in the region of the coronal suture. The 
right parietal bone seemed to be elevated on 
the distal end and the frontal depressed. The 
posterior portion of the sagittal suture was 
separated and the anterior margin of the right 
parietal bone overrode the posterior margin 
of the frontal. 


INJURY TO THE LONGITUDINAL SINUS ACCOMPANYING 
A DEPRESSED FRACTURE OF THE SKULL 


Gaston A. CARLUCCI, M.D., F.A.C.S. 


Associate Attending Surgeon, Bellevue Hospital; Attending Surgeon, Misericordia Hospital 


NEW YORK CITY 


In view of the x-ray findings and the begin- 
ning loss of power of the right upper extremity, 
etc., it was felt that a decompression was indi- 
cated. This was done under gas-oxygen anes- 
thesia, the patient lying on his back with the 
head slightly elevated. A 3 inch longitudinal 
incision was made over the vault of the skull, 
the aponeurosis markedly infiltrated with blood 
was split and the extensive T fracture exposed. 
The frontal fragment was well driven under 
the posterior one and through the line of frac- 
ture there was a steady oozing of blood. A 
trephine opening, about 34 inch in diameter 
was made in the center of the overlying bone 
and this allowed the introduction of a periosteal 
elevator to act as a lever to realign the fracture. 
This was done, but as a result, active bleeding 
began from the bone edge and from a small 
tear on the dorsal surface of the longitudinal 
sinus immediately underneath the anterior 
fragment. Bone wax easily stopped the bleeding 
from the bone but a small trephine opening 
had to be made in the anterior fragment to 
expose the sinus tear better. This evidently 
released what bony pressure there was on the 
sinus and blood began to pour out profusely. 
Several attempts were made to control the 
bleeding with packing, but to no avail. It was 
then decided to suture and tie the longitudinal 
sinus transversely, anteriorly and posteriorly to 
the laceration with two silk sutures. This was 
done, keeping pressure on the opening as much 
as possible, and the bleeding stopped. 

Actually, however, as the attempt was made 
to control the hemorrhage, the shock was so 
great that the pulse became imperceptible and 
the blood pressure could not be gotten. Heroic 
stimulation had to be given with 50 per cent 
glucose solution intravenously, etc. The wound 
was then packed quickly with sterile gauze and 
most of it closed. A transfusion of 500 c.c. 
of whole blood followed. The patient gradually 
rallied and was finally sent back to the ward. 

The next day the patient remained stuporous 
and could only move his lower extremities 


I20 


hg 
if 


New SERIES VOL. XLV, No. 1 


slightly. On the second day, his temperature 
rose to 103; he became restless and his extremi- 
ties, particularly the lower ones, became 


Fic. 1. Lateral x-ray, showing depressed fracture 
of vault of skull. 


spastic. It was thought, therefore, that this 
was the result of increasing intracranial pres- 
sure as a result of the tight packing. The 
wound was dressed and some of the packing 
was gently removed. Shortly after, the restless- 
ness subsided and the temperature dropped. 

Over a period of five days the rest of the 
packing was removed without any bleeding 
and the patient slowly but steadily became 
rational. The spasticity of the extremities dis- 
appeared so that on the twenty-second day 
after the accident he was able to get up in a 
chair. The wound has since healed well, except 
that one of the silk sutures gradually worked 
itself out. Twelve weeks after the accident the 
patient was walking about, with mentality 
clear, and the only residual symptom vertigo 
on arising or suddenly stooping. The wound 
healed, but a definite defect could be felt in the 
vault of the skull where cerebral pulsation was 
transmitted. 

X-rays taken on November 18 were reported 
as showing a circular area of bone removed 
from the vertex of the skull just posterior to the 
coronal suture. ‘‘The previous deformity has 
been eradicated.” 
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The interesting features of this case are: 
1. The extensiveness of the fracture and 
depression with recovery to consciousness 


Fic. 2. Anteroposterior view, showing fracture 
and separation of coronal suture. 


after the accident and the slow develop- 
ment of paralysis of the upper extremity. 
This was probably due to the fact that 
the extravasating blood had found a 
passage into the scalp aponeurosis and 
was, therefore, causing very little increase 
in the intracranial pressure. 

2. The active bleeding of the sinus as 
soon as the pressure is released on it. 

3. Although the hemorrhage was not 
really exsanguinating, the blood pressure 
dropped and the patient very quickly 
went into shock. 

4. The development of signs of spastic 
paralysis after the operation which cleared 
up on the removal of the packing. 

5. The wound and the dura healed and 
the patient regained his mental faculties. 

As far as can be determined, a fracture 
of the vault of the skull accompanied by 
a laceration of the longitudinal sinus Is not 
common. When it does occur, the injury is 
so severe that the patient, as a rule, does 
not survive. Very few patients who have 
recovered are reported in the literature. 

In the American periodicals, only Bag- 
ley! gives a very minute report of two 
cases, one of which survived. This man, 
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aged 21, had a small depressed fracture lesion of this sinus. He also quotes Ronge- 
of the external occipital protruberance. mont and Robin, who describe the autopsy 
In his other case no fracture could be findings in their case. 


Fic. 3. Lateral view, showing depression cor- Fic. 4. Anteroposterior view, showing trephine 
rected. opening over longitudinal sinus. 


Fic. 5. Elevation of anterior frontal fragment. Close examination shows the 
line of fracture. 


determined by x-ray, but at autopsy a Doench? reports an unusual case of 
thrombosis of the sinus was found. death following air embolism. Under nor- 

Chavanne? reports that in 1930 Gau_ mal conditions, he states, air embolism of 
collected sixty-seven cases of traumatic an injured sinus is not possible because 
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there Is a positive pressure of at least 
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compress was then momentarily removed 


go mm. Hg when the patient is in the and at this moment the characteristic 


horizontal position. However, conditions 


crackling sound of air embolism was heard 


Fic. 6. Flow of blood from longitudinal sinus and attempt to suture the tear. 


are quite different when dealing with an 
exsanguinated patient in whom the pres- 
sure conditions are changed. If the patient 
is not in the horizontal position, but is 
operated upon in the sitting position, the 
pressure falls. The case reported by him 
was that of a child, 11 years old, with a 
wound 10 cm. long in the occipital region 
running obliquely over the middle of the 
skull. X-ray revealed a large depressed 
fracture. The child was conscious but 
presented the appearance of having lost 
much blood. Under ether anesthesia, the 
wound margins were excised and the de- 
pressed fracture exposed. Removal of the 
largest bone fragment caused a severe 
hemorrhage from a 3 cm. tear in the 
longitudinal sinus. Immediate tamponade 
with gauze was done, as, owing to the 
infected wound and the badly crushed dura, 
suture was out of the question. As several 
other splinters of bone, turning inward, 
had to be removed the author decided 
to make a double ligature. During the 
operation the pulse had become markedly 
weaker. The anterior suture was done first. 
To introduce the posterior suture the 
trephine incision had to be extended. The 


and air bubbles formed at the site of the 
sinus injury. Immediate collapse followed, 
and in spite of all attempts to save him, 
the boy died. 

Doench is of the opinion that the pre- 
ceding hemorrhage and the raised position 
of the child were, no doubt, contributing 
factors in the causation of air embolism. 
The chief cause, however, lay in placing the 
ligature first in the frontal region. In the 
state of negative pressure thus engendered 
by the position and hemorrhage of the pa- 
tient, air instead of blood was sucked in. 

Gucci‘ brings out several interesting 
facts. Hemorrhage is the great complica- 
tion of dural sinus wounds, being usually 
profuse and rapidly fatal unless checked. 
The sinus walls have no smooth muscle 
fiber and few elastic elements; there is also 
close adherence to the bone. In sinus lesions 
one may observe that (1) notwithstanding 
laceration, the blood does not escape. 
This is due to the fact that the adherence 
to the bone wall is sometimes so strong 
that the blood cannot loosen the dura 
mater and in itself acts as a tampon. (2) 
The blood may flow and turn to rapid 
fatal hemorrhage. Only quick aid can 
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prevent death. (3) The blood may in- 
filtrate above or below the dura mater. 
(4) The blood loosening the soft aponeuro- 
sis forms a subcutaneous hematoma re- 
maining in connection with the sinus. 
(This apparently had happened in my 
case.) He also states that in cleansing the 
wound or repairing the tear, care should be 
taken to prevent death from an air 
embolus. 

All the writers agree that digital pressure 
should be used as a provisional measure to 
combat hemorrhage. To control it, tampon- 
ing is considered efficacious, but suture of 
the sinus is advised if possible, when the 
tear is small and the wound clean. Suture 
may not be rapid enough, but if it can be 
used provides not only hemostasis but 
recanalization of the sinus. When tampon- 
ing only is used, extreme care is necessary 
on removal in order to prevent secondary 
hemorrhage. 


SUMMARY 


A case of trauma to the longitudinal 
sinus following a depressed fracture of the 
vault of the skull with recovery is reported. 

The salient facts are: the slowness of the 
onset of symptoms of increasing intra- 
cranial pressure probably due to the fact 
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that the extravasated blood leaked out into 
the scalp aponeurosis; the development of 
acute shock as soon as brisk bleeding 
occurred from the torn sinus when the 
depressed fracture was lifted up into place; 
the importance of being prepared to give 
heroic stimulation when this shock occurs; 
the necessity to reduce the packing as soon 
as symptoms of increasing intracranial 
pressure develop, as evidence by the 
increasing spastic paralysis of the extremi- 
ties; and, finally, the remarkable recovery 
with very few residual symptoms after 
such an extensive injury. 

In closmg, I wish to thank Dr. G. 
Boccardi, who took the candid photographs 
while the operation was being performed. 
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OSTEOGENIC SARCOMA OF THE ASTRAGALUS 
REPORT OF A CASE 


S. RALPH TERHUNE, M.D., F.A.C.S. 


Attending Orthopedic Surgeon, Hillman and Birmingham Baptist Hospitals 


BIRMINGHAM, ALABAMA 


HE rarity of osteogenic sarcoma in 
the small bones makes the following 
case worthy of interest. 


Mrs. A. R. (patient of Dr. C. D. Gaines), 
white, 34 years of age, was first seen by me 
September 17, 1937. 

In February 1937, the patient had fallen 
from a porch about four feet high, injuring her 
left ankle. Pain in the ankle remained constant 
and by July prevented weight bearing. 

Examination revealed enlargement of the 
foot and ankle with very little motion in the 
ankle. There was a small hard mass over the 
dorsal surface of the astragalus which was 
markedly tender. There was some atrophy of 
the left thigh and calf. A roentgenogram 
showed a tumor mass projecting from the upper 
surface of the neck of the astragalus with 
destruction of the cortex. Chest plates were 
negative. The Wassermann test and the urine 
were negative. 

Blood count showed: red blood cells—4,200,- 
000; hemoglobin—75 per cent; white blood 
cells—8,100. Polymorphonuclear neutrophiles 
were 62 per cent; large lymphocytes, 4 per cent; 
and small lymphocytes, 34 per cent. 

On September 18, a biopsy was done under 
ether anesthesia. The pathologist, Dr. G. S. 
Graham, reported the tumor to be a low grade 
osteogenic sarcoma. 

On September 29, 1937 an amputation at 
the junction of the distal and middle thirds of 
the thigh was performed. 

The pathologic report by Dr. Graham was as 
follows: ‘‘The specimen consists of a left leg 
amputated through the lower third of the 
femur. There is a recent healing surgical wound 
of the upper lateral dorsum of the foot just 
anterior to the internal condyle. The foot and 
tibia were sectioned longitudinally. The wound 
mentioned extends inward to the surface of the 
astragalus. Upon the bone surface here, there 
Is an elevated mass of roughened bone, and 
bone formation is present in the soft tissue of 


the joint wall. The body of the astragalus shows 
an irregular, dull, red discoloration and vaguely 
defined areas of sclerosis. Upon the sides of the 


Fic. 1. Longitudinal section of foot and ankle. 


bone opposite the wound there is a larger mass 
of rough bone which projects across the joint 
cavity into the soft tissue at the anterior 
inferior angle of the tibial joint surface. An 
irregular fibrillar tissue extends downward over 
the antero-inferior surface of the astragalus. 
Here, the cortical layer of the bone is destroyed 
over its entire antero-inferior surface. 
“Adjoining the rough bone mass mentioned 
above, there is a nodulated tumor mass 2.5 cm. 
long and 1.5 cm. in diameter that lies in the 
soft tissue over the tibio-astragalar joint. 
It is in part milk white, soft, homogeneous, and 
of typical fish-flesh appearance. Closer to the 
bone, however, it is slightly yellowish and con- 
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tains fine bone spicules. Below this segregated 
nodule another tumor mass in the soft tissue 
extends downward for a distance of 3.5 cm. in 
width and 2 cm. in depth. Here, the tissue is 
dark red to dull yellow, firmer, somewhat trans- 
lucent and contains numerous bone spicules. 
Longitudinal section of the leg bones and the 
femur shows no evidence of tumor invasion. 
“Microscopic examination of sections of the 
astragalus shows in part of its extent a spongi- 
osa of natural appearance. In a considerable 
part of the block the marrow spaces are filled 
by a tumor tissue usually consisting of fibro- 
blasts. These are arranged in closely crowded 
groups and columns and are large with hyper- 
chromatic nuclei and occasional giant nuclear 
forms. Mitotic figures are present but not 
particularly frequent. In some fields there are 
small patches of atypical cartilage and occa- 
sionally new formed bone within the cartilage. 
A large area at one side of the block shows 
necrosis of bone and infiltrating tumor. Section 
of the tumor mass described in the soft tissue 
outside the bone shows in the soft portion a 
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highly cellular fibroblastic structure with 
occasional traces of new formed bone. In the 
firmer portion the mass contains a large 
admixture of cartilage and more frequent bone 
trabeculae. This area also shows large numbers 
of mitotic figures. 

“Pathologic diagnosis: osteochondrofibro- 
sarcoma of the astragalus.” 

The wound promptly healed and the patient 
was discharged from the hospital on October 
12, 1937. Follow-up examinations to May, 1939 
show the patient in good condition with no 
complaints. 


Preceding this case, the Registry of Bone 
Sarcoma of the American College of Sur- 
geons had only four similar cases. The 
history in each was practically the same as 
in this one in that there was a lengthy 
interval from onset until the time of 
diagnosis. The histology in this instance as 
in the others would seem to indicate a 
better prognosis for life than is usual in 
osteogenic sarcoma of the long bones. 
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MALIGNANT PAROTID TUMOR IN THE NEWBORN 


H. A. McKnicurt, M.D., F.A.C.S. 


Surgeon, Springfield City Hospital 


SPRINGFIELD, OHIO 


AROTID tumors may occur at any 
age and cases have been recorded in 
the literature at ages from 8 to 8o. 


Following operation, quick return of 
Shows mass growing in auditory 


Fic. 1. 
tumor. 
canal. 


Pailler reported a tumor in a girl of 11 
months; McFarland, one in a child less 
than 1 year of age, and Wood, a rapidly 
growing tumor in a child of 7 months. 
These reported tumors occurring in chil- 
dren were the so-called mixed tumors of the 
parotid gland, but we can find no records of 
carcinoma of the parotid in very young 
children. In the case we have to report, the 
mother insists the swelling below the ear 
was present at birth. 


The patient, aged 15 months, a well nour- 
ished black infant, was first admitted to the 
Springfield City Hospital June, 1935. A freely 
movable, hard, encapsulated mass about the 
size of an olive, irregular in shape was observed 
behind and below the left ear. It was not tender 
nor fluctuant. The cervical glands on the 
opposite side of the neck were slightly enlarged, 
the ear drums normal. 

Cultures of the throat showed staphylococcus 
and Streptococcus hemolyticus. Blood and 
urine examinations were negative. The temper- 
ature ranged from 97.3 to 101 degrees. 


The surgeon who saw the child at this time, 
diagnosed the condition as branchial cyst, 
and because of the throat infection, sent her 
home. 

In September of the same year, she was 
readmitted. The tumor mass was still present 
and had enlarged slightly, growing more 
rapidly during the last two months. The color 
of the skin over the tumor had changed to a 
reddish purple. The tumor was now about the 
size of a duck egg, still freely movable and 
nowhere attached to the skin or underlying 
tissues. It was, however, hard and indurated. 

At operation a tumor mass was found pos- 
terior to the left ear, attached to the left parotid 
gland. It was very friable and grossly appeared 
malignant. The tumor and the lower part of the 
parotid gland were excised. 

Pathologic Report. The tumor was the size 
of a plum, elastic and of medium consistency, 
grayish-white in color. It was covered by skin 
in an area 4 by 2 cm. On cut surface it pre- 
sented an almost homogenous structure and a 
mucus-like fluid could be removed. 

Another mass was of firmer consistency, of 
reddish-gray color and seemed to be sur- 
rounded with connective tissue. This proved to 
be normal parotid tissue. 

Microscopic examination showed that a large 
amount of stroma had been developed—it was 
rather loose but rich in spindle-shaped cells 
very similar in form and grouping to myxoma- 
tous cells. In this stroma large strands of epithe- 
lial cells were scattered, frequently in a definite 
gland-like grouping similar to that of the ducts 
of the parotid and salivary glands. In many 
places the epithelial cells were grouped in rows, 
resulting in solid strands of tissue. The lining 
cells were very irregular in size and shape, 
some cells being extremely large. Mitotic 
figures and pyknotic nuclei were common. 
The diagnosis given was adenocarcinoma of the 
parotid gland. The child was admitted for the 
third time in December of the same year, with 
an admission diagnosis of tumor behind the 
left ear and hemorrhage from the left auditory 
meatus. On the day prior to admission the 
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patient had begun to bleed from the left ear, 
and this bleeding had since increased in 


amount. 


FIG. 2. 


There was a decided droop of the left side 
of the face with paralysis of the facial muscles 
and dribbling of food and saliva from the left 
corner of the mouth. The external auditory 
canal was filled with a polypoid fungus mass 
which bled easily when touched. A mass the 
size of a lemon lay behind and below the left 
ear. It was hard and irregular in outline and 
only slightly movable. 

A series of x-ray treatments was started and 
the tumor, while first increasing in size, later 
became smaller and then increased rapidly. 
Three months later the left eye developed a 
diffuse keratitis and a corneal ulcer, and a 
bloody discharge issued from the left nostril. 

Blood was withdrawn for irradiation and 
reinjection into the veins. This was followed 
by a marked temperature reaction. Irradiated 
blood was reinjected several times with some 
improvement in the child’s condition, but con- 
vulsions of the head and upper extremities 
with projectile vomiting developed and in 
April the child died suddenly. 

Autopsy showed a male colored body 85 cm. 
long with extreme rigor mortis. There was 
marked edema of the left side of the face, with 
the left eyeball enormously protruded and the 
external ear swollen. Under the left ear was a 
scar 4 cm. long, and in front of the ear another 
scar 3 cm. long. Marked edema of the left 
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temporal muscle and an extremely edematous 
brain were also noted. The left temporal lobe 
of the brain was entirely replaced by tumor 


Fic. 3. 


masses. Between the fossa cerebri media and 
the fossa cerebri anterior the bone had been 
entirely broken down by invasion of a tumor 
mass the size of a chestnut showing many 
hemorrhages. The os petrosum of the temporal 
bone was, in its anterior half, entirely destroyed 
by invading tumor masses. In the same way 
the sella turcica was entirely destroyed and 
replaced by neoplastic growth. Parts of the 
sphenoid which separated the fossa cerebri 
media and the fossa cerebri anterior were 
broken down and invaded by tumor and many 
hemorrhages. The left orbita was entirely filled 
with tumor mass. 

Microscopic examination of the temporal 
lobe showed diffuse invasion and replacement 
by gland-like structures similar to the ducts of 
of the parotid gland. The cells were irregular 
in size -and shape, and mitotic figures and 
pyknotic nuclei were common. 

Examination of the tumor masses of the 
orbita showed extensive hemorrhages and the 
same structure as found in the temporal lobe. 
The gland-like structure was not always pre- 
served, but the carcinoma diffusely invaded 
the stroma, forming solid strands of cancer 
tissue. Frequently thrombosis had occurred 
with tumor cells in the thrombotic vessels. 
The petrosal bone was invaded by strands of 
cancer cells like those in the brain. 
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The lungs showed multiple hemorrhages in 
the pleura and parenchyma, and _ several 
metastases the size of a lentil, yellowish and 
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dark red in color. Microscopic examination 
disclosed extended hemorrhages and lobular 
pneumonia with infiltration by polymorpho- 
nuclear leucocytes. In the areas corresponding 
to the metastatic nodules, the lung tissue had 
been replaced by the same strands of tumor 
cells in the gland-like groupings found in the 
brain. No metastases were found in the liver, 
kidneys or pancreas. 

Final diagnosis was adenocarcinoma of the 
parotid gland, invading the petrosal, the 
sphenoid and sella turcica, with complete 
substitution of the temporal lobe by carcinoma 
and metastases in both lungs. 


This case is of interest because of the 
early incidence of cancer. Although there 
is a fairly wide age distribution, the 
majority of these tumors appear in persons 
between the ages of 20 and 45 years. 

Enlargement of the tumor is generally 
rapid. The mass is adherent to the skin or 
the underlying tissues. Although the differ- 
entation of benign from malignant tumors of 
the parotid gland is often extremely diffi- 
cult the distinction can usually be made if 
a following points are kept in mind. 

. Duration of benign tumors is twice 
Kas of malignant tumors; the former about 
eight years, the latter four years. 
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2. Pain is more severe and more radiat- 
ing in malignant tumors. 
3. Benign tumors are encapsulated, rub- 


bery and nodular growths without enlarge- 
ment of the regional lymph nodes. The 
malignant growth is a more diffuse swelling 
adherent to the skin or underlying struc- 
tures. It is either harder or softer than a 
benign lesion and there is associated en- 
largement of the lymph nodes. 

Malignant epithelial tumors of the 
salivary glands are by no means rare. The 
carcinomata develop rapidly, and while at 
first they may be encapsulated, they soon 
invade the whole gland, the capsule and the 
regional lymph nodes. Distant metastases 
are rare. 

Local recurrence after removal of parotid 
cancer is usually very prompt, a matter of 
months rather than years. Secondary 
operations have been uncommon, and 
according to Benedict and Meigs, only five 
patients have been operated on more than 
once. 

In this case the extension to the skull was 
an extrusion of the primary growth through 
the fissure of Santorini into the auditory 
canal, then into the facial canal and the 
petrous portion of the temporal bone, to 
the brain. The secondary growths in the 
lungs were true metastases. 
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TOXIC NEURONITIS OF PREGNANCY 
REPORT OF A CASE 


SAMUEL LUBIN, M.D., F.A.C.S. 


Attending Obstetrician, Cumberland Hospital 


AND 


NaTHAN W. NEwMAN, M.D. 


Assistant Attending Physician, Cumberland Hospital 


BROOKLYN, NEW YORK 


P to within recent years toxic 
neuronitis was mentioned infre- 
quently as a complication of preg- 

nancy. Only since the report of Berkwitz 
and Lufkin! has the condition been more 
readily recognized. In addition, at about 
the time their report was presented, various 
other investigators, notably Strauss and 
McDonald,” associated toxic neuronitis 
with a vitamin B, deficiency. It was no 
longer considered solely a toxic disturb- 
ance, superimposed upon pernicious vomit- 
ing of pregnancy, but rather as a clinical 
entity dependent upon a specific avitamin- 
osis. In fact, vomiting need not necessarily 
precede this complication of pregnancy, as 
was brought out by the report of Maisel 
and Woltman.* However, in the case which 
is presented here toxic neuronitis did follow 
pernicious vomiting of pregnancy, and this 
was also true of a case previously reported 
by one of the authors of this report 
(Lubin‘). 

The mortality associated with toxic 
neuronitis complicating pregnancy varies 
from 25 per cent, according to Berkwitz 
and Lufkin,! to 68 per cent, as shown by 
the figures compiled by Plass and Mengert.® 
However, most of the cases utilized to 
obtain these figures, occurred previous to 
the time that the etiologic relationship 
between vitamin deficiency and_ toxic 
neuronitis had been established. With this 
important advance in the knowledge of the 
condition, the future should be expected to 
disclose a definite reduction in the inci- 
dence mortality of this complication of 
pregnancy. 

The method of treatment previously 
advocated had been termination of preg- 
nancy. This shifted, however, and treat- 
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ment has been directed more toward the 
use of vitamin Bj, especially since the latter 
has become so readily available and is so 
uniformly standardized. The swing in this 
direction seems warranted because of the 
excellent results attendant upon its use. 
Thus, cases have been reported by Vandel,® 
Theobald,’ Fouts, Gustavson and Zerfas,°® 
and Cook,® where the symptoms of toxic 
neuronitis have been relieved and the 
pregnancy carried successfully to term, by 
the sole use of vitamin therapy. If one 
carefully analyzes their reports, however, it 
will be noted that the majority of the cases 
were of a mild type. On the other hand, the 
patients reported by Stroh” and Bingham"! 
did not react satisfactorily to a trial of 
vitamin B,, with the result that therapeutic 
abortion had to be done. From the descrip- 
tion, the cases of the Jatter authors were 
apparently further advanced than those of 
the former, which responded to vitamin 
therapy alone. In addition, we note the 
case of Forman,!? the symptoms of which 
appeared following therapeutic abortion 
for pernicious vomiting of pregnancy. 
Improvement then resulted from the use of 
vitamin B, therapy. 

It might be assumed that the use of either 
therapeutic abortion or a vitamin regimen, 
individually, does not solve the problem of 
the treatment of toxic neuronitis of preg- 
nancy. However, the latter does offer an 
additional mode of attack and may, at 
least in early cases, prove to be the curative 
agent per se. At any rate, it is definitely 
indicated prior to any consideration of 
terminating the pregnancy. Also, vitamin 
Bi, by its timely use, should prove of 
value in the prevention of neuronitis of 
pregnancy. 
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The successful treatment of neuronitis of 
pregnancy by vitamin B,; might be more 
prevalent if we followed the lines of Good- 
hart and Jolliffe.!* They found in the treat- 
ment of polyneuritis of alcohol addicts, that 


the best results were obtained following the - 


intravenous injection of large doses of 
natural or synthetic crystalline vitamin By. 
It is possible that madequate vitamin B,; 
therapy might, in some instances, have 
accounted for the unsuccessful results 
reported in the treatment of neuronitis of 
pregnancy. 


CASE REPORT 


M. J., 25 years of age, a white American 
primigravida, had been married three years. 

The family history was unimportant. Her 
father had died of carcinoma of the liver at the 
age of 37, and a brother had died following 
infantile paralysis at the age of 2. 

The past personal history revealed no previ- 
ous illnesses or operations other than a tonsil- 
lectomy in 1922. The menses began at 14, 
recurred regularly every twenty-eight days, 
were of three days’ duration, and were not 
associated with pain or the passage of clots. 
The last period began April 15, 1937. 

The patient started to vomit about three 
weeks after this period and continued to do so 
for eight weeks. At the outset vomiting was 
marked in amount and frequency, and was 
soon accompanied by considerable loss of 
weight and weakness. The weight dropped 
from 208 to 152 pounds. Drowsiness appeared 
and became more pronounced as time went on. 
The patient’s legs became especially weak and 
numb, and there was a feeling of numbness in 
the hands. She was finally unable to stand or 
feed herself. 

Her physician suspected a toxic neuronitis of 
pregnancy and began the intramuscular ad- 
ministration of vitamin B; in doses of 2,000 I.U. 
daily, in addition to estrin, glucose intrave- 
nously, sedatives, and liver extract. In spite of 
this therapy, the weakness, numbness and 
drowsiness increased progressively, and, in 
addition, loss of motion of both hands appeared. 

The patient was admitted to the Prospect 
Heights Hospital August 19, 1937, in fair 
general condition. She complained of pain in her 
feet, legs and abdomen, inability to stand, loss 
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of use of the hands, and numbness of the hands 
and feet. 

On physical examination, the blood pressure 
was 144/96. The heart and lungs were essen- 
tially normal except for tachycardia with an 
apex rate of 124 per minute. The abdomen was 
tender in the right lower quadrant. The liver 
and spleen were not palpable. The uterus 
reached to within three fingerbreadths of the 
umbilicus. No fetal heart or movements could 
be heard. 

The eyes showed a lateral and vertical 
nystagmus. The pupils reacted well to light and 
accommodation. There was loss of touch sensa- 
tion in both lower extremities and in the ab- 
dominal wall up to the sternum. Pain sensation 
(pinprick) was impaired in both lower extremi- 
ties and in the abdominal wall. The tendon 
reflexes were present in the upper extremities, 
but absent in the lower. There was also a bi- 
lateral wrist-drop and foot-drop. 

Pelvic examination disclosed a nulliparous 
introitus, and a soft, closed, insensitive cervix 
situated in the axis of the vagina. The fundus 
was the size of a four and one-half to five month 
gestation; it was smooth and soft and lay in the 
midline. The fornices were normal. 

The patient cried because of pain in the ab- 
domen, feet and legs. She was irrational at 
times and tried to get out of bed. There was 
periodic incontinence of urine and feces. Her 
conversation was rambling and incoherent at 
times, and there was a tendency toward talka- 
tiveness. She vomited occasionally and would 
eat only after a great deal of coaxing. 

Treatment consisted of vitamin B,; (2,000 
I.U. daily), intravenous glucose, combined 
vitamins and minerals (vi-syneral), sodium 
Juminal, sodium amytal, strontium bromide, 
liver extract, sodium bicarbonate enemas, and 
light plaster casts for ankle immobilization. 

She improved generally and was happy in the 
fact that her feet felt warmer than they had in 
several weeks. She finally insisted upon leaving 
the hospital, which she did, by ambulance, ten 
days following her admission. 

The temperature and respirations were 
within normal range throughout the hospital 
stay, but the pulse varied between go and 125, 
similar to the rate prior to her admission to 
the hospital. 

The patient was re-admitted on August 31, 
after having remained at home for two days. 
During that period she was irrational most of 
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the time, her mental status became worse, and 
she refused all food, although she was not 
yomiting. On her second admission to the 
hospital, she was seen by Dr. A. M. Rabiner, 
and the following neurologic opinion was 
rendered: “‘The patient is conscious, coéper- 
ative, and jovial. She states that she is neither 
happy nor unhappy. She is well oriented except 
for the day of the week, and has no recollection 
of having created any disturbance in the 
hospital or at home yesterday. 

“There is a horizontal nystagmus to both the 
left and the right. Other ocular movements are 
normal and there is no fundal pathology. There 
is a bilateral wrist-drop and foot-drop with 
weakness in all four extremities, most marked 
distally, with, however, preservation of the 
supinator longus muscles. The tendon reflexes 
are active in the upper extremities, but only 
the right ankle jerk is obtained in the lowers. 
The abdominal reflexes are present but di- 
minished. There is extreme muscle tenderness. 
There is sensory impairment for all forms 
maximally in the distal parts with a level at 
about the thoracic sixth on the chest. This is 
particularly so for touch, but vibration is not 
felt below the clavicles. There are patchy areas 
of preserved sensation over the lower extremi- 
ties and, at times, retardation in conduction 
time can be demonstrated. There are no 
pyramidal tract signs except for the hyper- 
active arm reflexes. 

“Opinion: The history of pernicious vomiting 
for a prolonged period with loss of weight (more 
than 50 pounds), and thereafter the develop- 
ment of a polyneuritis and how mental symp- 
toms, warrants the diagnosis of a diffuse 
neuronitis involving the peripheral nerves, the 
cord, and even the brain. On the basis of a 
metabolic toxic disorder induced by the under- 
lying pregnancy, the examiner feels that with 
the increasing symptomatology, despite all 
attempts at therapy, including vitamins, liver, 
etc., the pregnancy should be interrupted.” 

On September 1, 1937, a vaginal hysterotomy 
was done under rectal avertin anesthesia and 
open drop ether. The fetus was 28 cm. long and 
of male sex. The placenta was 8 cm. in diameter 
and grossly normal. The patient’s' condition 
was poor throughout the operative proce- 
dure. The pulse ranged between 152 and 160. 
Coramine was used in addition to glucose 
intravenously. The postoperative course was 
quite stormy. There was immediate postoper- 
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ative shock, with a drop in blood pressure to 
80/60. She reacted well, however, to trans- 
fusion and general shock treatment. 

She was incontinent, irrational and uncodp- 
erative, crying and shouting in a manner which 
disturbed the other patients in the hospital. 
She forgot her name, was disoriented as to time 
or place, and when rational, she would fret 
about her loss of memory and the possibility 
that she might never be able to walk. Her 
physical improvement was more rapid than 
her mental. By the sixteenth postoperative 
day the condition of her hands had improved 
sufficiently so that she was able to pick up 
paper napkins without difficulty. Also, at this 
time she was completely continent and men- 
tally clear. She was discharged from the 
hospital on September 19, seventeen days 
postoperative. 

The treatment during her second admission, 
in addition to termination of pregnancy, in- 
cluded vitamin B,, liver extract, codeine, 
chloral hydrate, sodium bromide, hyoscine- 
morphine-cactoid, tincture of hyoscyamus, 
blood transfusion, and bladder instillations of 
argyrol. 

The temperature was 100°F. on admission 
and reached normal prior to operation. Post- 
operatively, there was a climb to 105.6 within 
ten hours, with a gradual fall to 99 in the 
following thirty-six hours, followed by a rise 
to 103. The temperature finally tapered down 
to normal on the ninth postoperative day, and 
remained normal up to the time of discharge 
from the hospital. The pulse ranged from go to 
120 preoperatively, but reached 156 post- 
operatively. It gradually slowed down, but 
never went below 100, which it was at the time 
of discharge from the hospital. The respirations 
were not affected except immediately following 
the hysterotomy, when they reached 40 and 
remained at that level for several hours. 

Urine analysis was normal except for traces 
of albumin and the presence of clumps of pus. 
The specific gravity varied from 1.010 to 1.023. 


Blood chemistry: 


Urea nitrogen........... 15 mg. 
503 mg. 
4.34 mg 

Blood grouping............ ° 

Kline precipitation test..... Negative 
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The blood count showed red blood cells 
varying from 3,780,000 to 4,150,000, hemo- 
globin from 60 to 67 per cent, white blood cells 
from 5,850 to 11,100, neutrophiles from 54 to 
72 per cent, and lymphocytes from 20 to 28 per 
cent. The color index was 0.8. 

Periodic examinations following her dis- 
charge from the hospital showed gradual 
improvement in all symptoms. When last seen 
during January, 1939, the patient stated that 
she felt well and was able to perform all her 
daily duties without physical or mental handi- 
cap. Physical examination at that time revealed 
her to be normal except for sluggish patellar 
reflexes. 


SUMMARY AND CONCLUSIONS 


A case of neuronitis following pernicious 
vomiting of pregnancy is presented. 

Vitamin B, therapy did not check the 
progress of the disease. Termination of 
pregnancy was carried out by vaginal 
hysterotomy. This was followed by prompt 
alleviation of symptoms and a gradual, 
progressive return to normal, which has 
continued up to the time of this report. 

Neither vitamin B, therapy nor interrup- 
tion of pregnancy alone is the complete 
answer to the problem of toxic neuronitis 
of pregnancy. A trial of the former in large 
doses should always be attempted before 
resorting to therapeutic abortion. Termina- 
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tion of pregnancy may be necessary in 
addition to vitamin B,; therapy where the 
latter does not produce a promising 
response in a reasonable time. 

It is emphasized that vitamin B, therapy 
be employed as a prophylactic agent in all 
cases of pernicious vomiting of pregnancy, 
regardless of whether symptoms suggestive 
of an approaching neuronitis are present or 
not. It is only by the observance of this 
precaution that the occasional case which 
may develop will be prevented. 
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A CASE OF PURE TRAUMATIC RUPTURE 


WALTHER EHALT, M.D. 
Chief Assistant, Unfallkrankenhaus 
VIENNA, AUSTRIA 
URE traumatic ruptures are ex- 
Prremety rare and always occur by 


direct trauma. They are true accident 


We present here briefly a case which was 
observed at the Unfallkrankenhaus in 
Vienna: 


injuries and therefore entitled to compensa- 
tion. For their recognition a definite direct 
trauma Is necessary, with all symptoms, 


An 18 year old laborer riding on his bicycle 
was hit by a wagon tongue on the right side 
of his abdomen and was thrown from his bi- 


Fic; 2. 


such as swelling, hematoma, tenderness 
and sometimes skin abrasions over the 
injured place. Also of importance is the 
finding of torn musculature at time of 
operation and possibly also the histologic 
report. 
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cycle. He was a robust, well-nourished man in 
good general condition, with normal temper- 
ature and pulse of 80. No vomitus or nausea was 
present. The right abdomen revealed a tumor 
the size of two men’s fists at the level of the 
umbilicus at the outer margin of the rectus 


ny 
“TELS 
4 
% 
Fic. 1. 
P 
: 
“19h 
7 


136 


American Journal of Surgery 


abdominus. There were skin excoriations 1.5 
cm. in diameter. Gut could be palpated under 
the skin corresponding to the tumor and could 
be reduced through a hole in the abdominal 
wall of 4 fingerbreadths. Bed rest was advised 
for about ten days until the excoriation was 
healed and most of the hematoma was ab- 
sorbed. The peristalsis was sluggish during this 
time so that cathartics had to be given. Pain 
was present only upon coughing. 

Operation was done under ether anesthesia. 
An oblique incision 15 cm. in length was made 
over the rupture. After the skin incision a 
cavity the size of a fist, with smooth epithelial 
lining and filled with gut and omentum, was 
opened. The posterior wall of the cavity was 
formed by the anterior abdominal fascia in 
which there was a hole 5 cm. in diameter. The 
dimensions of the cavity were 8 cm. The upper 
margin of the entrance to the abdominal 
cavity was free. There were adhesions of 
omentum and gut to the lower margin. The 
adhesions could be easily loosened. The perito- 
neum was incised and freed and closed. The 
muscle layers were then dissected. The rectus 
abdominus muscle was normal. The internal 
oblique was torn for about 8 cm. The external 
oblique showed a longitudinal tear. The muscles 
were closed in layers and the anterior rectus 
sheath was closed. Subcutis and skin sutures 
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were placed and a subcutaneous rubber drain 
was inserted for twenty-four hours. 

Healing occurred by primary union. The 
patient was discharged as cured thirty-two 
days following the accident. One year later he 
was completely recovered. (Fig. 2.) He works as 
well as before the accident, his digestion js 
normal. The scar is solid, smooth and mobile. 

The histologic findings of the specimen 
removed from the anterior wall of the sac 
showed fatty tissue which gradually blended 
towards the inner surface of the sac into looser 
connective tissue, with extensive free hemor- 
rhage in the connective tissue. The superficial 
layers revealed coagulated blood with positive 
fibrine reaction and beginning organization. 
The surface was covered by endothelium. The 
fatty tissue showed microblasts and a few 
lymphocytes. 


The case demonstrated all necessary 
signs of a recent injury clinically and 
surgically. Such pure cases are very rare. 
As a rule patients with an inguinal hernia 
come for medical observation stating that 
they had a sudden severe pain lifting a 
heavy load. These cases are commonly 
congenital inguinal hernias. Trauma is 
only the determining factor of the rupture 
which itself is preformed. Such cases have 
to be rejected for compensation. 


AN UNUSUAL CASE OF PARALYTIC ILEUS FOLLOWING 
REMOVAL OF CATARACT 


Epwarp J. KILFoy, M.D. 


Surgical Staff, Queen of Angels, St. Vincent’s and Cedars of Lebanon Hospitals 


LOS ANGELES, CALIFORNIA 


ARALYTIC ileus is a common com- 

plication following intra-abdominal 

surgical procedures, but ileus follow- 
ing the removal of a cataract under local 
anesthesia is unusual. Whether the removal 
of the cataract in the case here reported had 
anything to do with the production of ileus 
is problematic. Although volume upon 
volume has been written on the subject of 
ileus, and although much experimental 
work has been done, its etiology remains 
obscure. It is doubtful whether adynamic 
ileus, as induced in the experimental 
animal, is the same as the form which 
occurs in the human. 


CASE REPORT 


R. B., a dentist, aged 54, married, reported 
for examination because of progressive loss of 
vision in the right eye of about two and one- 
half years’ duration. For the previous three or 
four months there had been gradual loss of 
vision in the left eye as well. 

The previous history was negative except for 
excessive usage of alcoholic beverages, dating 
to student days. However, the patient was a 
moderate smoker and did not use drugs. He 
had had no serious illnesses, operations or 
accidents. 

Physical examination showed that he 
weighed 190 pounds, had a blood pressure of 
150/84, pulse of 78, respirations 17 and temper- 
ature of 98 degrees. A cataract covered the 
entire right pupil. The patient could not see 
fingers or print with the right eye at any dis- 
tance, and although he could see fingers and 
differentiate numbers with the left eye, he 
stated that they did not appear clear. The 
abdomen was somewhat pendulous, but there 
was no tenderness, rigidity, or tumor mass. 
Liver, spleen and kidneys were not palpable. 
In other respects, the examination proved 
negative. 
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The urine was cloudy, of alkaline reaction, 
with a specific gravity of 1.017. No sugar or 
acetone was present. but there was a very faint 
trace of albumin. Occasional leucocytes were 
observed, but no red cells or casts. 

The red blood cells numbered 5,880,000 and 
the leucocytes 9,000, with polynuclears 69 per 
cent, lymphocytes 24 per cent, large monocytes 
7 per cent. The hemoglobin was 92 per cent and 
the color index 0.81. Blood Wassermann 
proved negative. 

A diagnosis of bilateral cataract was made 
and the patient referred for operation. 

Operation. Under cocaine and novocaine 
anesthesia the right cataract was removed on 
December 17, 1934. Iridectomy was done 
through a limbus incision, with the formation 
of a conjunctival flap. The anterior capsule was 
removed with capsule forceps and the nucleus 
and cortical masses expressed. The patient was 
returned to bed in good shape. 

Two days after operation, however, he began 
to have abdominal pains and distention, al- 
though temperature and pulse remained good. 
Gastric lavage yielded nothing. Rectal! tube, 
enemas and limitation of oral fluid mtake were 
recommended to control the dilatation. By 
December 21, the upper half of the abdomen 
was greatly distended, tympanitic and tender 
on palpation. Some gas passed per rectum and 
through the rectal tube and large amounts of 
gas were belched. The leucocytes numbered 
7,000, and temperature and pulse were normal. 
After gastric lavage, a nasal tube was inserted 
for continuation of the lavage. Ten per cent 
glucose in normal saline, 1,000 c.c., was given 
intravenously. 

Intravenous glucose was continued, but on 
December 23, two days later, the patient 
became irrational, and pulled out the nasal 
catheter. Pitressin, hot abdominal stupes, 
enemae, a rectal tube and diathermy were pre- 
scribed, but abdominal distention increased. 
On the following day the pulse was rapid and 
weaker, the temperature had risen to I01 
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degrees. The bowels had moved involuntarily 
several times during the night. The blood 
pressure was 106/76; the pulse 116. On the 
next day, after a very restless night, the 
patient was semi-comatose, with rapid, weak 
pulse and definite evidence of myocardial 
failure. At 5:40 A.M. he died. Convalescence 
from the cataract operation, as shown by the 
oculist’s notes, had been satisfactory. 

Post-Mortem Examination. Autopsy was 
limited to the abdomen. Dense adhesions 
between the greater omentum and the brim of 
the pelvis, as well as to the abdominal wall in 
the region of the cecum and appendix, were 
apparent upon opening the peritoneal cavity. 
The loops of small bowel were greatly dis- 
tended; there was moderate distention of the 
ascending colon. The peritoneum had lost its 
glistening appearance, but there was no exu- 
date. No areas of obstruction were found in the 
gastrointestinal tract. The liver weighed 1,800 
Gm., and showed large, irregular, yellowish 
patches—areas of necrosis. 

An anatomic diagnosis of adynamic ileus, 
toxic necrosis of the liver and old plastic peri- 
tonitis in the region of the appendix was 
reported. 

Microscopic sections of the liver showed ex- 
tensive necrosis of the type seen in chloroform 
poisoning, with vacuolization of the liver cells 
and interstitial hemorrhage. 


COMMENT 
This case of cataract had adynamic ileus 
and toxic necrosis of the liver as major 


complications. The ileus involved the small 
bowel. The acute toxic necrosis produced a 
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destruction of approximately two-thirds of 
the liver substance, which was replaced by 
fat. 

If at the end of twenty-four to thirty-six 
hours, regardless of the surgical or mechani- 
cal procedure carried out, the patient be- 
gins to have abdominal distention and 
tenderness, unrelieved by routine measures, 
one must think of adynamic ileus. The 
mortality in this type of case is very high. 

Just what reflex mechanism took place, 
if any, in the removal of the cataract that 
produced the ileus, I am not able to state. 
I doubt very much if the cataract removal 
had anything to do with the ileus. The 
reaction of the long and continued use of 
alcoholic beverages on the patient’s liver 
had probably changed its physiologic- 
pathologic condition so that it was not able 
to handle the toxins produced from the 
bowel obstruction. There is also the 
question of the distention of the bowel, 
crowding the liver and interfering with 
circulation of the right hepatic artery. This 
may have produced a thrombus with 
subsequent necrosis of the liver. However, 
this is questionable, as both the right and 
left lobes of the liver were involved to the 
same extent. Also at autopsy, there were no 
findings in the hepatic arteries. 

This man might well have developed 
adynamic ileus no matter what type of 
operation or mechanical manipulation had 
been carried out. 


N a survey of the literature few case 
reports of non-traumatic rupture of the 
ureter could be found. An impacted 

ureteral stone followed by the usual 
secondary inflammatory process resulting 
in narrowing of the ureter was the cause of 
the rupture in every case. Surraco! reports 
eight such cases and Rathbun? describes a 
similar case in which there was rather 
marked necrosis of the ureter with abscess 
formation due to blockage from a ureteral 
stone. Edgar Freshman? reports a case of 
spontaneous rupture of the ureter and adds 
it to eleven others found in the literature, 
all of which were secondary to stone. 

Clinically these cases are characterized 
by a history of sudden onset of severe 
cramping pain localized in the abdomen 
and sometimes radiating to the flank. 
There is marked rigidity of the abdominal 
muscles on one side, which may extend to 
the opposite side. These abdominal symp- 
toms are not present in rupture of the 
parenchyma of the kidney because the 
process extends to the outside and behind. 
In ureteral extravasation there is direct 
contact with the peritoneum and the 
resulting abdominal signs may be confused 
with an intra-abdominal lesion. The patient 
is usually quite ill with high fever, weak- 
ness, nausea and vomiting. Most striking of 
all is the marked scarcity of urinary 
symptoms. 

The following case is presented, first 
because of its rather unusual occurrence 
and second, because a ureteral stone could 
not be demonstrated as a causative factor 
in the rupture. The postoperative study is 
also a striking illustration of the recupera- 
tive power of the kidney and ureter. 


SPONTANEOUS URETERAL RUPTURE WITH 
PERI-URETERAL ABSCESS FORMATION* 


SIDNEY SMITH, M.D. 


RALEIGH, NORTH CAROLINA 


CASE REPORT 


The patient was a white male, age 25, who 
was admitted to the surgical service of Rex 


Fic. 1. Plain urinary tract x-ray showing scoliosis, 
absence of left psoas muscle outline and a dense 
shadow indicating mass below and medial to 
left kidney shadow. 


Hospital on May 7, 1937. The first symptoms 
noticed were general malaise, vague abdominal 
pains, nausea, vomiting and high fever, all of 
which began two weeks prior to his admission. 
On the following day the pain became very 
sharp and cramping in character. It was local- 
ized chiefly in the left lower abdominal quad- 
rant but radiating also to the left flank and 
right lower quadrant of the abdomen. His 
family physician was consulted and a tentative 
diagnosis of appendicitis with possible peritoni- 
tis was made. There was no history of any 
urinary symptoms. 

Clinical Examination. The patient ap- 
peared quite ill and his facial expression was 


* From the Urological Service of Rex Hospital. 
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that of one in much pain. Temperature was 
101°F.; pulse 100; blood pressure 125 systolic 
and 80 diastolic. The tongue was heavily coated 


Fic. 2. Left urogram. Dilatation of pelvis and 
upper ureter with rupture of ureter and 
extravasation of skiodan solution. 


and the tonsils were enlarged and badly in- 
fected. There were no abnormal chest findings. 
The abdomen was flat and symmetrical. The 
muscles of the middle and lower abdomen were 
quite rigid and there was exquisite tenderness 
in both lower quadrants. Neither flank showed 
any sign of swelling but deep pressure in the 
left flank elicited slight pain. Rectal examina- 
tion revealed a normal prostate gland. 

Urine examination showed an occasional pus 
cell and a slight trace of albumin. The white 
blood cell count was 27,200 with go per cent 
polymorphonuclear leucocytes; red cell count 
was 4,000,000; hemoglobin 70 per cent; the 
Wassermann was negative. 

Urologic Study. On admission the tentative 
diagnosis was an acute abdomen, but after 
observation the patient was transferred to the 
urologic service. A plain urinary tract x-ray 
showed the right kidney shadow slightly larger 
than the left. The outline of the right psoas 
muscle was easily defined while the left was 
completely obscured. There was a shadow sug- 
gestive of a mass about the size of a large orange 
just below and medial to the lower pole of the 
left kidney. (Fig. 1.) Cystoscopy revealed a 
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normal bladder except for slight congestion 
around the left ureteral orifice. Indigocarmine, 
5 ¢.c., Was given intravenously and appeared 


Fic. 3. Postoperative urogram. Pelvis almost 
normal. Marked narrowing of ureter at point 
of rupture. 


from the right ureter in four minutes in good 
concentration, but none came from the left in 
fifteen minutes. The left renal pelvis was easily 
catheterized but no urine could be obtained. 
A left urogram, using 15 per cent skiodan solu- 
tion, showed considerable dilatation of the 
calyces and pelvis. Five cm. below the uretero- 
pelvic junction there was a point of ureteral 
rupture with extravasation of the skiodan into 
a large cavity which lay medial to the catheter 
and measured 4 X 8 cm. in size. (Fig. 2.) 

On the following day, under gas anesthesia, 
a left curved anterior kidney incision exposed a 
large peri-ureteral abscess containing about 
200 c.c. of thick, foul pus which was loaded with 
colon bacilli. The cavity extended from the 
inner margin of the lower pole of the left kidney 
downward for a distance of approximately 
10 cm. and was in direct contact with the peri- 
toneum which had been pulled far back posteri- 
orly. The convalescence of the patient was 
uneventful and a striking observation was the 
fact that no urine drained from the incision 
until two weeks after the operation. This con- 
tinued for one week and the wound then healed 
rapidly. 
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Postoperative Study. Cystoscopy showed the 
left kidney function to be good. There was little 
abnormal change in the renal pelvis. The minor 
calyces were well defined. At the point of 
ureteral rupture the outline is irregular, slightly 
tortuous for a distance of 2 cm. (Fig. 3.) 


SUMMARY 


A case of non-traumatic rupture of the 
ureter with periureteral abscess formation 
not secondary to ureteral stone is pre- 
sented. The unusual feature of this case is 
the absence of all urinary symptoms or 
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physical findings which might lead to a 
diagnosis of renal or ureteral pathology. 
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THE incidence of stones in hyperparathyroidism is said to be 70 per cent 
and 5 per cent of all cases of nephrolithiasis are alleged to be due to para- 


thyroid disease. 


- From—“The Endocrine Glands,” by Max A. Goldzieher (D. Appleton- 


Century). 
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CHRONIC INVAGINATION OF MECKEL’S DIVERTICULUM 


Grorce H. Buncu, M.D. 


COLUMBIA, SOUTH CAROLINA 


VER a hundred years ago Johann 
Meckel found that a part of the 
vitalm duct may persist as a con- 


Fic. 1. Section of unopened ileum. a, base of 
invaginated diverticulum; ps, distal end of 
invaginated diverticulum; c, site of omental 
adhesion. 


gential diverticulum of the small intestine. 
The anomaly, known as Meckel’s diver- 
ticulum, has long been recognized as being 
prone to acute inflammation and to per- 
foration with clinical manifestations and 
laboratory findings almost identical with 
those of acute appendicitis. If its distal end 
becomes adherent to the abdominal wall 
or to a viscus the diverticulum acts as a 
band which may mechanically obstruct the 
intestine or be the cause of volvulus. 
Since Denecke in 1902 found an ulcer in 
a diverticulum and Deetz in 1907 found an 
area of mucosa in a diverticulum, micro- 
scopically identical with gastric mucosa, 
our concept of Meckel’s diverticulum has 
considerably changed. We now know that 
heterotopic gastric mucosa there has the 
characteristics of gastric mucosa im the 
stomach. They both secrete hydrochloric 
acid and both tend to develop peptic ulcer 
complicated by hemorrhage and perfora- 
tion. In rectal bleeding at any age the 
source may be a diverticular ulcer. When 
no local lesion is found on proctoscopic 
examination and no stomach or duodenal 
ulcer found on x-ray study, a bleeding 
diverticular ulcer should be suspected, 


especially im children. The hemorrhage 
may be so profuse as to be the direct cause 
of death. 

A growing literature based on laparot- 
omy and necropsy findings on a scale 
never before available proves that as a 
cause of disease the ubiquitous Meckel’s 
diverticulum may play a_ surprisingly 
varied réle. It may be the site of tumors 
both malignant and benign. Carcinoid 
tumor, adenoma, adenocarcinoma and sey- 
eral types of sarcoma have been reported. 

By becoming invaginated into the lumen 
of the intestine, as a finger of a glove may 
be inverted, it is now known to be a cause 
of acute intussusception. The percentage of 
cases of Meckel’s diverticulum causing 
intussusception is not known, but it is 
thought that 1 per cent of all cases of 
intussusception are due to it. DeQuervain 
thinks that invagination comes from suc- 
tion in the intestine caused by the vacuum 
produced by rapid passage of its contents. 
Lower thinks it may be due to peristalsis of 
the diverticular walls in the effort to expel 
its contents or, “‘and this is by far the most 
accepted opinion, to an inflammatory 
process about the opening of the diver- 
ticulum which produces thickening of its 
walls, this process gradually extending so 
that the mucous membrane at the opening 
is slowly pushed along with the peristaltic 
action and the contents of the intestine.” 

The symptoms vary with the pathology. 
If invagination of the diverticulum 1s 
immediately followed by intussusception of 
the intestine the symptoms are those of 
acute intussusception—severe pain fol- 
lowed by nausea and shock. Rigidity and 
local tenderness are slight. Palpable tumor 
may or may not be present. Bloody stools 
have been observed although Lower stresses 
their absence. When intussusception does 
not immediately follow invagination there 
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are usually spells of recurrent intestinal 
colic. That invagination of a diverticulum 
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striction and extending distally, within the 
lumen of the intestine, about 2 inches. There 


may persist for an indefinite time without was no evidence of inflammation. Not knowing 


Fic. 3. Ileum opened showing invaginated diverticulum. 


causing intussusception or incapacity in 
the patient is proved by the following case: 


Mrs. R. H. H., white, age 25, para 3, was 
admitted to the South Carolina Baptist Hospi- 
tal August 27, 1937 for the relief of uterine 
bleeding present off and on for several months 
after miscarriage. Next day, after curettage 
had been done with negative findings, a mid- 
line incision was made and the uterus was 
found to be retroverted and adherent, with 
both adnexa normal. The uterus, the cervix 
and the appendix were removed. In placing the 
omentum over the viscera before closing the 
incision a tag of omentum was found adherent 
to the small intestine about 3 feet proximal to 
the ileocecal junction. In freeing this a con- 
striction of the intestine was found about 
2 inches distal to the omental adhesion and 
from the constriction a flat mass was felt 
attached to the intestine at the place of con- 


what the condition might be, we removed the 
involved segment and did a_ side-to-side 
anastomosis of the ileum. Convalescence was 
uneventful and the patient was discharged on 
the twenty-first day. 

The report of Dr. Kenneth Lynch, Professor 
of Pathology of the Medical College of South 
Carolina, on the specimen is: 

‘Received a section of small intestine 20 cm. 
in length. Towards one end there is an accumu- 
lation of mesentery on the outer surface, 
opposite the internal lesion to be described. 
Projecting into the Jumen of the bowel at this 
point is a blunt curved mass 4.5 X 1.5 X 1.5 
cm. This mass is attached to the intestinal mu- 
cosa at its base and is itself covered with muco- 
sa. It contains a mass of fat continuous with 
that of the mesentery and the gross impression 
is that the intestinal wall at this point has been 
invaginated and the invagination filled with 
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mesentery. The adjoining intestinal tract 
appears fairly normal. 

“From gross and microscopic appearances, 
this is interpreted as probably an inverted 
diverticulum although it may be an intussus- 
ception of mesenteric tissue into the intestinal 
wall. There is no appearance of any part of it 
having sloughed away.” 


COMMENT 


This is a case of chronic invagination of a 
Meckel’s diverticulum found incidentally 
at Japarotomy for a gynecologic condition 
which could in no way have been related to 
the intestinal lesion. When the invagina- 
tion occurred and how long it had persisted 
cannot be told. An attempt at reduction of 
the invagination after resection failed, for 
the serosa of the diverticulum was fixed in 
inversion by fibrous adhesions. A review of 
the patient’s history taken on admission 
showed no symptom referable to the 
diverticulum and when questioned after 
operation she did not recall ever having 
had an acute attack of abdominal pain 
which might have marked the time of 
invagination. This, with the absence of 
recurring attacks of intestinal colic, makes 
one think that the diverticulum may have 
become invaginated and continued that 
way for an unknown time without causing 
symptoms of sufficient degree to have been 
remembered. 
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PULMONARY EMBOLI FOLLOWING INJECTION OF 
VARICOSE VEIN 


CONTROL BY LIGATION OF EXTERNAL ILIAC VEIN 
K. P. A. Taytor, M.D., F.A.C.S. 


HAVANA, CUBA 


ECENT emphasis of the need for high 
ligation of the saphenous vein in 
conjunction with its injection! will 

attain an end unmentioned by its pro- 
nents, namely, elimination of pulmonary 
embolism. This most hazardous complica- 


tion of the injection treatment of varicose’ 


veins is generally disregarded in current 
literature. Since accurate clinical means of 
identifying individuals of thrombotic tend- 
ency are lacking,” embclism may occur in 
a quite uncomplicated and propitious case, 
inducing in patient and physician alike a 
most acute anxiety. This sense of impend- 
ing fatality may be mitigated by indicating 
the feasibility of placing a mechanical 
barrier above the site of thrombosis. 

If one is fortunate enough to operate 
before the thrombus has mounted to the 
vena cava, ligation of the external iliac vein 
(possibly the common iliac vein) will 
accomplish this end. The timely identifica- 
tion of the iliac and femoral veins as the 
most frequent sites of postoperative throm- 
bophlebitis* suggests the possibility of 
utilizing this operation as a prophylactic 
against embolism in these threatening 
cases. 

It should also be emphasized that pul- 
monary embolism may follow the use of 
- one of a group of drugs known at times to 
produce severe anaphylactic reactions,‘ but 
generally considered incapable of caus- 
ing embolism—in this instance, sodium 
morrhuate. 


CASE REPORT 


A. G., white, age 34, a radio operator on the 
S.S. Virginia, was seen in consultation with 
Chief Ship’s Surgeon Josephs on August 11, 
1936. On the preceding day, the patient had 
experienced an excruciating pain in the right 


side of his chest, spat up a large amount of 
bright blood, and collapsed. Six days previously 
he had a single (and first) injection of sodium 
morrhuate (5 c.c. of 5 per cent solution) in the 
middle third of his right saphenous vein. (Cor- 
respondence with the physician who gave this 
injection affirms that the vein was varicosed 
grade two, but not inflamed, i.e., that no con- 
traindication existed.) The injection site and 
vein became moderately tender, but charac- 
teristically gave no indication of embolic 
potentiality. 

The patient had consolidation of the right 
lower and middle lobes; he was dyspneic and 
cyanotic, with continuous hemoptysis of fresh 
blood; temperature was 102, pulse 110, respira- 
tions 34. He was admitted to the Anglo- 
American Hospital, Havana, with the diagnosis 
of lobar pneumonia following massive pulmo- 
nary embolism. The blood examination dis- 
closed: erythrocytes 3,700,000; hemoglobin 75 
per cent; leucocytes 16,400; differential: seg- 
mented neutrophiles 76 per cent; stabs 10 per 
cent; lymphocytes 14 per cent. Thromboplastin 
and calcium lactate were given and rapid 
digitalization commenced. Twenty c.c. of 
polyvalent antipneumococcus serum was in- 
jected intramuscularly. 

On the following day, 60 c.c. of antipneumo- 
coccic serum was given intravenously. Pneumo- 
thorax of 200 c.c. was induced. The sputum 
yielded staphylococci and pneumococci Type 3. 

On the third day, the pneumothorax was 
increased by the addition of 400 c.c. Following 
this, the patient was comfortable, and _ his 
temperature declined to normal on the sixth 
hospital day (seventh day after embolism). 
Urinalysis was essentially normal, the Kahn 
test negative, and repeated sputum examina- 
tions failed to disclose tubercle bacilli. At no 
time was the right leg swollen or painful. 

On the seventeenth day of illness, a knife-like 
pain in the left side of the chest and hemoptysis 
heralded a second embolism. The infarcted 
area was in this instance comparatively small 
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and caused little distress. The patient and his 
attendants were now thoroughly alarmed. The 
advisability of ligation above the thrombosed 


Fic. 1. Absence of edema of right leg following 
ligation of external iliac vein. 


area was evident. Accordingly, on the third day 
following the second embolism, spinal anesthe- 
sia (procaine hydrochloride 0.15 Gm.) was 
administered. The common femoral vein was 
exposed immediately below the inguinal liga- 
ment. It was incompletely thrombosed and 
softened; the first catgut ligature penetrated 
the vessel—a soft purple clot and a small 
amount of fresh blood exuded. Section of the 
vein was completed between additional liga- 
tures. The saphenous vein was also ligated at 
its juncture with the femoral. An attempt was 
made to dissect the proximal end of the femoral 
vein beneath the ligament, but this was hazard- 
ous because of scarring inflicted by an old 
hernia operation. The incision was therefore 
closed. 

At this time the plasma.clotting time was 
716 minutes initial and 834 minutes complete. 
The basal metabolic rate was minus 9 per cent. 
Thyroid extract 1 gr. t.i.d. had been given since 
the second embolism; in addition, sodium 
thiosulphate 20 c.c. of 10 per cent solution, had 


‘been injected daily intravenously. This intelli- 
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gent patient was told that the probability of 
having a third embolism had been lessened by 
the femoral vein ligation, but not entirely 
removed. He thereupon elected to have the 
external iliac vein exposed. 

The abdomen was opened, again under spinal 
anesthesia, five days after the first operation, 
A Battle incision was used. Difficulty was 
encountered in identifying the vein, since it 
was smaller and harder than the artery, and 
partly collapsed. It was ligated above the deep 
epigastric and deep circumflex iliac branches 
with two strands of No. 4 chromic catgut, 
passed beneath the vein with a ligature carrier. 
The ligatures were carefully secured one-fourth 
inch apart. The vein was not divided. 

Following this operation, assurance was felt 
and given that further embolism could not 
occur. The administration of thyroid extract 
and sodium thiosulphate was stopped, tonics 
were ordered and a liberal diet supplied. Ten 
days after ligation of the right external iliac 
vein, afebrile inflammation of the left sapbenous 
vein occurred. This was accompanied by 
moderate swelling of the left leg and tenderness 
in the calf. The plasma clotting times were now 
four and six minutes, a situation disposing to 
thrombosis, perhaps embolism. A relationship 
between this left-sided phlebitis and previous 
blockade of the right external iliac is of course 
admissible. 

Sodium thiosulphate and urotropin, intrave- 
nously, were employed to combat thrombosis 
and phelbitis. The inflammation subsided in 
ten days, and the patient was discharged, well, 
on October 8. At this time slight edema of the 
right calf and ankle followed several hours of 
walking. Following ligation of the vein, no 
swelling had occurred. 


TECHNIQUE OF LIGATION 


It is doubtful whether this operation can 
be confidently performed without spinal ° 
anesthesia. Careful incision of the posterior 
parietal peritoneum, separation of the 
artery and vein from their common sheath 
and from each other, and passing of the 
ligature carrier before introducing the 
ligature are important features. The choice 
of material may depend upon the vein’s 
condition, whether indurated or softened, 
dilated or collapsed; likewise the method of 
ligation may be the operator’s choice, 
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Slicing of the vein is of course the promi- 4. In this instance, circulatory disturb- 
nent hazard; on the other hand, failure ance of the extremity following external 
fully to close the vein would be worse than _ iliac ligation was negligible. 

non-operation, since partial ligation would 
itself initiate a creeping thrombus. 
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THE follicle-stimulating hormone often excreted in human urine after 
spaying or castration or after the menopause probably originates in the 
anterior pituitary. 

From—‘‘ The Physiology and Pharmacology of the Pituitary Body,” vol. 2, 
by H. B. Van Dyke (University of Chicago Press). 
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EPITHELIAL INLAY FOR SCARS IN THE NECK DRAGGING 
THE LOWER JAW DOWNWARDS 


J. F. S. Esser, m.p. 


MONTE CARLO, MONACO 


ISS E. S. O. fell into the fire during an 

WV, | epileptic fit on May 6, 1934, burning 
her entire face and the front of her 

neck. She had previously been a _ beautiful 


Fic. 1. The patient before 
mutilation. 


Spanish girl. (Fig. 1.) We realize by comparing 
this photograph with those taken after the 
accident the enormous difference in the girl’s 
appearance and how essential it is that there 
should be a special institute for such seriously 
mutilated cases. 

Figures 2 and 3 show the result of an attempt 
made by a general surgeon to heal the ectropion 
of the left eye. The two flaps which were used 
were taken from the right part of the forehead 
and from the left cheek respectively, causing 
grave disfigurement. The right eyebrow was 
lifted almost an inch above the left one. The 
most ‘serious disfigurement was the strong 
vertical deep scar under the eye, caused by the 
sewing of the flaps. 

I will discuss here only the treatment of the 
neck, and not of the three epithelial inlays 
which formed two new lower eyelids and a new 
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lower lip. The platisma myoides, i.e., all the 
directly underlying muscles of the front part of 
the neck were completely scarred, but the skin 
did not show general mutilation. 


Fic. 2. Result of an attempt made by a general 
surgeon to heal the ectropion of the left eye. 


In Professor Estella’s University Clinic, 
Madrid, the corpuscula carotideo was cut away, 
January 18, 1935, for the treatment of the 
epilepsy, but in spite of the greatest care, both 
incisions left very disfiguring scars. The vertical 
folds, seen in Figures 2 and 3, show clearly 
that the patient could not lift her chin at all, 
neither could she turn her head. It was neces- 
sary for her to turn her whole body if she 
wished to look to the side. 

I operated on her on March 8, 1935, making 
simultaneously four large epithelial inlays, all 
of which healed completely. An incision was 
made across the front part of the neck, through 
the skin and the superficial muscles, close to the 
sternum, the portion of the neck usually 
covered by a necklace. This avoided a visible 
scar near the face. 
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The edges of the cut were pulled as far apart 
as possible, and a large mass of “stent” (a 


material used by dentists for taking moulds of 


Fic. a The same, full face. 


the jaw when making dental prostheses) was 
placed over it. This material is softened in hot 
water and stiffens in a few minutes. 

The mould of the wound was covered by a 
thin skin flap (Thiersch) taken from the thigh 
(inner aspect). The mould was wrapped in the 
skin flap, the outside towards the mould. Then 
the covered mould was replaced exactly in the 
position in which it had been taken. It was kept 
for a week tightly pressed on the wound by a 
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special bandage (in this case cotton wool and 
four strips of leucoplast placed tightly round 
the neck). A week later it was removed, the 


Fic. 4. Result of the epithelial inlay on the 
neck, three weeks after the healing, the lower 
eyelids being also reconstructed by epithelial 


inlays. 


graft having completely healed. The patient 
was able to move her head in every direction 
and her lower jaw was quite mobile. 
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THE NEW “MOORHEAD” ELECTRIC BONE OPERATING SET 


Henry H. Ritrer, M.D., F.A.C.S. 


Associate Professor of Clinical Surgery New York Post-Graduate Medical School and Hospital (Columbia 
University) 


NEW YORK CITY 


HE surgeon, like the mechanic, seeks 
simplicity and perfection in all em- 
ployed mechanisms. Cumbersome and 


1. Cutting an inlay graft with the twin 
saws, with the guard in place. 


Fic. 


intricate tools are discarded when their 
limitations become apparent and when new 
simple and superior apparatus is available. 
The new Moorhead electric bone operating 
set is therefore of interest in bone surgery. 
Its advantages are: 

1. It can be used in every type of bone 
surgery where bone grafting, bone drilling, 
bone notching, or the insertion of wires is 
indicated. 


2. The motor can be used on direct or 
alternating current and can be attached to 
any electric light outlet. 


Fic. 2. Small single saw cutting lower end of 
graft. 


3. All parts except the motor can be 
sterilized. Since the motor is at a distance 
from the operative field, it does not require 
sterilization. 

4. It is compact and portable, weighing 
2214 pounds, including the case. 

5. It consists of three main parts, the 
motor, tke cable, and the chuck or hand- 
piece. Special tools fit readily into the 
chuck. 
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Fic. 3. Drawing of the twin and single 
saws cutting grafts. 


Fic. 4. Cutting an onlay graft from the crest of the tibia for use in 
fracture of the humerus. 
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6. It requires very little attention. Vase- 
line on the inner cable and separation and 
cleaning of the major component parts 
after usage are all that is necessary. 


Fic. 5. Steepling the upper end of the humerus for 
use in open correction of humeral fracture. 


stop the motor at the operator’s will. The 
motor, being at a distance from the operat- 
ing tabie does not get wet, thereby prevent- 
ing the possibility of short circuiting. 

The foot switch is attached to the motor 
by a length of wire so that it can be placed 
in the most satisfactory and comfortable 
position for the operator. The pressure of 
the operator’s foot starts the motor and 
increased pressure accelerates it. 

Cable. The cable is 5 feet long and can 
be made longer or shorter. We have found 
the 5 foot length most satisfactory. The 
cable itself is similar to that used on the 
dental motor and automobile speedometer, 
It is flexible and permits use of the appara- 
tus at any angle. It consists of two parts, an 
inner metal cable and an outer rubberized 
cover. A slot at the distal end of the metal 
cable fits directly into a pin on the motor, 
and the outer cable fits over it. The latter 
also has a slot which is fixed to the motor 
by a set screw. The proximal end of the 
inner cable fits into the chuck or handpiece 
and the outer cable is screwed to the chuck. 

The Chuck or Handpiece. The chuck is 
tubular in construction and weighs 23¢ 
pounds. It fits easily into the palm of the 
hand, facilitating one-hand control. It ts so 


Fic. 6. Sending drill holes through bone for passage of sutures. 


Motor. At full speed, the motor gener- 
ates 1g horsepower. It is controlled by a 
foot switch which can start, accelerate, and 


constructed that it cannot obstruct the 
operator’s view, and with the flexible cable, 
it permits operation at any angle. The 
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various attachments fit accurately into the 
handpiece and do not slip. To insert any 
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The attachments consist of parallel or 
twin saws, single saws, saw guard, drills, 


attachment it is necessary to pull down on burrs, wrenches, a small chuck and a 
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Fic. 7. A, schematic drawing of hole drilling through bone. s, graft in place and sutures tied. 


Fic. 8. Multiple drill holes for nonunion or delayed union of 
bone. 


the purposely roughened portion of the 
chuck, drop the stem of the drill or saw into 
place, release the pull, and draw up gently 
on the drill or saw. The part is then firmly 
and securely fixed and can be released by 
reversing the procedure. 


Kirschner wire introducer. All the saws are 
made of stainless steel and are circular. 
Each of the twin saws and the large saw are 
134 inches in diameter and the cross-cut or 
small saw 34 inch in diameter. The thick- 
ness of each saw is .045 inches. The twin 
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saws are made so that the distance between 
them can be regulated for cutting a graft 
of any desired width, an essential for sliding 


4 


Fic. 9. Passing of wire through terminal phalanx 
with use of small chuck. 


and inlay grafts. Curved grafts can also be 
made. The small single or cross-cut saw Is 
used to cut across the upper and lower ends 
of the graft or for the preparation of small 


Stainless steel drills of several sizes are 
used for making holes for the passage of 
sutures, for multiple drill hole treatment in 
non-union of fractures, or wherever drill 
holes are indicated. In this way a small hole 
may be made in the bone prior to the inser- 
tion of a pin or nail in the open treatment of 
fractures of the neck of the femur. The 
drills are excellent for making holes inthe 
outer table of the skull where a loss of soft 
structures covering theskull makes granula- 
tions necessary prior to skin grafting. They 
are ideal for drillmg a bone abscess, for 
diagnosis, treatment, or both. 

When small drills are needed, a small 
chuck, fittmg into the handpiece, is used. 
This small chuck will take and hold the 
finest drill. It is particularly valuable when 
drilling small bones such as the phalanges 
or metacarpals. 

The Kirschner wire inserter, formerly an 
extra part of the apparatus, may now be 
directly attached to the handpiece. A set 
screw Is fixed to a small dent on the chuck. 


Fic. 10. Kirschner wire passed through lower end of femur. 


chip grafts. The large single saw cuts bone 
of greater thickness, readily lending itself 
to amputations. It is excellent for the 
cutting of an onlay graft and of invaluable 
aid in the steepling or notching of bones. 

When a saw is used, a guard attached to 
the chuck and fitting over the saw prevents 
spraying of bone dust and blood over the 
operative field and those near it. 


Aside from the many usages to which 
this apparatus can be put in bone sur- 
gery, it may be of service to the otologist 
in mastoid surgery. In autopsies, in opening 
the skull, in the removal of the petrous 
portion of the temporal bone, and wherever 
bone removal without damage is indicated, 
the pathologist will also find the Moorhead 
electric bone operating set a valuable aid. 
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SIMPLE METHOD FOR DETERMINING THE ANGLE OF 
INCLINATION OF THE NECK OF THE FEMUR 


E. Hucu Doaccetr, m.p. 


Orthopedic Surgeon, Muhlenberg Hospital 


PLAINFIELD, NEW JERSEY 


HE treatment of fractures of the neck 
of the femur is one of the most fre- 
quently discussed subjects in medical 


methods depends to a great extent on the 
proper location of the fixation agent. Since 
the normal variation of the angle of 


Fic. 1. Silver nitrate marks on thigh and 
abdomen. 


literature today. The present trend of 
treatment is internal fixation, of which 
there are no less than five different tech- 
niques, namely: the Albee autogenous bone 
peg; the Smith-Peterson nail; the Hender- 
son lag screw; the self-released lockbolt of 
Cleary and Morrison; and the wires 
designed by Telson or by Moore. 

It is not the purpose of this paper to 
discuss the merits of any of these methods, 
but to describe a simple technique for 
determining the angle of inclination of the 
femoral neck. The success of all these 


Fic. 2. Anteroposterior roentgenogram of upper 
end of femur after reduction. Lead plates 
indicate the silver nitrate marks. 


inclination of the femoral neck varies from 
160 degrees in children to 125 degrees in 
adults, it is necessary for the surgeon to 
determine, by some means, the direction of 
the axes of the femoral neck before at- 
tempting to pass through it a drill, wire or 
screw. 

Several different methods of determining 
this angle of inclination have been de- 
scribed. The following method, designed by 
the author in 1934, has been used success- 
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fully for two years by the orthopedic staff 


of Muhlenberg Hospital. 
Technique. After x-ray has demon- 


Fic. 3. Anteroposterior roentgenogram of upper 
end of femur with two Tilson pins in place 


strated fracture of the femoral neck, the 
greater trochanter on is located by palpa- 
tion. The skin overlying the greater 
trochanter is touched with a 40 per cent 
silver nitrate solution or a moist silver 
stick. Other marks are placed distal to this, 
each about 1 inch beyond the preceding one 
(Fig. 1A), there being five or six in all. The 
point where the femoral artery passes 
beneath Poupart’s ligament is located and 
marked with silver nitrate. Proximal to 
this, four or five additional dots are placed 
about 1 inch apart. (Fig. 1B.) The author 
uses silver nitrate to stain the skin because 
it will last several days and is not removed 
by either iodine or alcohol. 

After the fracture has been manipulated 
for reduction and is ready for x-ray exami- 
nation, small pieces of lead are placed on the 
marks on the abdomen and fastened with 
adhesive tape on the thigh. The pieces of 
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lead on the thigh should be fairly thick, at 
least 14 inch in diameter, as otherwise they 
will fail to cast a shadow. With the lea 


Fic. 4. Lateral roentgenogram in same case. 


plates in position, an anteroposterior x-ray 
of the femoral neck is made. The lead plates 
are removed and a lateral view is taken. 

If reduction is satisfactory, the wire Is 
placed as follows: The anteroposterior 
x-ray reveals which marks in the A and B 
series are in line with the axis of the 
femoral neck. (Fig. 2.) In this instance 43 
and B3 are in the desired line. The assistant 
holds the foot in extreme internal rotation. 
The surgeon inserts the wire through the 
skin at A3 and points it in the direction of 
B3, holding the drill parallel with the 
operating table. The wire is forced into the 
neck for the desired depth. Figures 3 and 4 
are anteroposterior and lateral x-ray views 
of the wires in place. 

If the surgeon desires to insert the drill 
or wire into the femoral neck through a 
lateral incision, this technique may be used 
with equally satisfactory results. 
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BOOKSHELF BROWSING 


CONSTANTINUS AFRICANUS 
INCUNABULA MEDICA—III 


Fetrx CuNHA, M.D. 


SAN FRANCISCO, CALIFORNIA 


N the year 1018 there arrived at the 
famous Italian medical center of Monte 
Cassino, maintained by the Order of 

the Benedictin Monks, a plodding, travel- 
wearied individual who had passed through 
many lands to arrive at this destination. At 
the time Monte Cassino was at the very 
peak of its fame as a great medical center 
and school of learning for physicians. 

This individual bore the name of 
Constantinus, and because he came from 
Carthage in Africa he was called Con- 
stantinus Africanus or Constantin the 
African, according to the prevalent custom 
of calling a man after the place from which 
he came. 

Historians and students of medical 
history have apparently passed him by, 
and although it is recorded that he wrote 
and translated much, very little material 
is available from which his career can be 
studied. This in spite of the fact that con- 
temporaries and historians for a few 
centuries after his time chose to place him 
on an equal basis with Hippocrates, Galen, 
and Avicenna. 

His early education had been obtained in 
a mosque in Cairo. Therefore it is not to be 
wondered at that his contacts and view- 
points were essentially Arabian and Egyp- 
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tian. His practical education, or rather that 
education derived from actual experience, 
had been obtained by wandering in a 
never-ceasing journey through many lands, 
always searching out new methods, new 
drugs, new theory. 

Arriving in Italy, he first sought the 
school of medicine at Salerno, at the time 
enjoying its greatest fame, mainly because 
of the intellectual capabilities of its faculty. 
Salerno was situated in the Bay of 
Paestium, just south of the Bay of Naples, 
and because of its mild, equable climate, 
had gained considerable fame as a health 
resort. Because of its geographical proxim- 
ity to Naples, which was a great shipping 
and commercial port, a sort of crossroads of 
commerce between Italian, Greek, and 
African ports, it came under the influence 
of barbaric, Greek, Jewish, Latin, and 
Moslem teachings and customs. These 
influences, however, it seemed quite capa- 
bly to synthesize to its own uses, and 
although it acted much as a great melting 
pot for all of them, none predominated or 
was in the ascendancy until the arrival of 
Constantin. He brought with him that 
which was not entirely new, but had in it 
immeasurable value, namely the Arabian 
influence and attitude. 
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The enormous amount of medical experi- 
ence hidden away in Arabic literature, 
inaccessible because of difficulties with the 
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Fic. 1. Folio 135 from a thirteenth century 
manuscript, the “Viaticum Peregrinantis”’ of 
Ibn Al-Jazzar, the Arabian, translated by Con- 
stantinus Africanus into Latin. (Presented by 
Mrs. Leroy Crummer in memory of Dr. Crum- 
mer to the Welch Medical Library. Reproduced 
through the courtesy of Henry E. Sigerist, 
Librarian.) 


language, became available to the then 
modern world for the first time. Because it 
had so much of value, it was intriguing, 
attention-commanding, and took hold in 
Salerno like wildfire. It represented the 
introduction into Italy for the first time of 
Arabian medicine. This did not occur with- 
out attendant difficulties. The spiritual as 
well as the material conceptions of the 
Italian people were decidedly anti-Moslem. 
The Saracens had been established in 
Sicily since about the beginning of the 
tenth century, and almost without opposi- 
tion or interruption of note, had conducted 
series after series of forays against their 
northerly neighbors. These forays had been 
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attended by robbery, rape, and destruction, 
and to the Italians the mere mention of 
anything Moslem therefore served to 
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anges  Mantureus intendiffe boewce De bac arte fier oe 
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Fic. 2. Page 1 of “Liber Aphorismorum.”’ This is 
the Apborismi of Hippocrates, with the com- 
mentary of Galenus, edited by Constantinus 
Africanus. (Courtesy of the Huntington Li- 
brary.) 

produce in most individuals a gesture of 
expectoration accompanied by well chosen 
and appropriate epithets. 

Constantin went about overcoming this 
prejudice in a manner not without guile. In 
his translations of the Arabian manv- 
scripts, instead of using the actual Arabian 
name of the author, he gave either its Latin 
or Hebrew equivalent, or attributed the 
work entirely to himself. After all, who was 
there to question this? He was the sole 
source and authority, and no one else had 
access to the works. An example of this 
technique was a work which he translated 
and attributed to Isaacus Judaeus, or Isaac 
the Jew. In reality this subterfuge con- 
cealed the real name of one Ishaq Ibn 
Suleiman Al Israili, an Arabian of Jewish 
origin. 

Almost immediately on his arrival at 
Salerno Constantin was made a member of 
the medical faculty. In that day so great 
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was the fame of the school of Salerno that 
in any country the mere mention of the 
fact that one was a physician educated 
there, was regarded as outranking one from 
any other school of learning. To have been 
a member of the faculty was the nth 
degree of medical achievement. 

As an individual, Constantin must have 
been of the inspiring type, because from the 
time of his admission to the faculty, the 
school seemed to take on a new lease of life 
and shook itself out of the rut into which it 


had fallen, to become one of the three great 


medical schools of Europe. This can be 
attributed to only one factor, namely, that 
Constantin began to write his Arabian 
translations here, and many were issued 
from the University In manuscript form. 
Gradually these manuscripts became avail- 
able in other medical centers, thus increas- 
ing the fame not only of Constantin 
himself, but also of the school. 

While at Salerno he wrote a volume 
entitled the “‘ Articella,” which consisted of 
a collection of short medical observations 
and translations. Most prominent among 
the latter was a translation of Hippocrates’ 
“Aphorisms” and Galen’s famous “Ars 
Parvus,” and a translation from the 
works of a little-known Greek physician, 
Theophilus Protospatharios, who had 
lived in the first part of the seventh 
century and written much of value as to 
the changes in the pulse in disease and also 
of the urine in disease. 

In spite of the opportunities for work, 
study, and fame, conditions at Salerno 
apparently were not exactly suited to 
Constantin, or it is possible that he may 
have had a definite desire to become a 
member of the Benedictin Order. His stay 
at Salerno was rather short one and he 
journeyed on to Monte Cassino. Here he 
was, of course, accepted enthusiastically as 
a distinct addition to the school, to the 
faculty, and to the hospital, and of still 
more value because of the newer knowledge 
which he brought to them, that of the 
medicine of the Arabians. Was he not the 
actual source from which all those arose? 


Cunha—Constantinus Africanus 


American Journal of Surgery 159 

He at once became a full fledged monk 
and embarked upon a period of tremendous 
work. He translated into the Latin (al- 
though historians record that it was a 
rather barbarous and very crude Latin, full 
of errors), Arabian manuscripts entitled 
“De Chirurgia” (Of Surgery), ‘‘De Pulsi- 
bus” (Of the Pulse), “‘De Febribus” (Of 
Fevers), ‘“‘De Urinis”’ (Of Urine). Because 
of prejudices and antipathies mentioned 
above, he attributed most of the material 
in these to himself. A rather odd subject 
for a religious monk to write about was 
contained in a manuscript entitled “‘De 
Coitu.” 

Although the term “‘variola” as applied 
to smallpox had been used prior to his time, 
he brought it into popular usage by con- 
stant repetition of it in his own lectures and 
conversation. 

Up to Constantinus’ advent into Italy, 
almost nothing but the writings of the great 
Greek physicians had been studied. From 
his time on, introduction to the works of 
the great Avicenna, Rhazes, Avenzoar, 
and many lesser personalities—the great 
Arab physicians, became a part of the 
curriculum. 

It is significant that lectures for students 
were available in four different languages at 
Monte Cassino: Jewish, Roman, Arabian, 
and Greek. Each member of the faculty 
lectured in the tongue most familiar to him. 
Translations were made for those who 
needed them by students familiar with 
each, who thus eked out their expenses for 
their own studies, very similar to the way in 
which modern students work their way 
through medical school. Constantin was 
familiar with all of these languages, there- 
fore lectured and translated from any or 
all, as the occasion warranted. 

The School itself was liberal in its views 
and teachings, as exemplified by its toler- 
ance of Jews. Such tolerance did not exist 
in universities elsewhere at the time. It also 
admitted women as students and candi- 
dates for the degree of doctor of medicine. 

The ceremony of graduation from school 
and the requirements to be fulfilled before 
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attaining the medical degree are much too 
interesting to pass by, inasmuch as they 
show so little actual deviation from the 
practices of our own day, almost a thou- 
sand years later. The requirements were as 
follows: 

First, the candidate must have attained 
twenty-one years of age. Second, he or she 
must be of legitimate birth. Third, evidence 
of having spent a minimum of seven years 
in the study of medicine must be presented. 
Fourth, one must have passed successfully 
an oral and a written examination in the 
writings of Galen, Hippocrates, and the 
Arabians, Avenzoar, Avicenna, Rhazes. 
These latter are of particular significance 
because their presence in the curricu- 
lum could never have occurred but for 
Constantin. 

Having complied with the above require- 
ments, the candidate promised publicly 
that he would administer no poisons to any 
one and would always treat the poor gra- 
tuitously. Having done this, he was 
presented with a gold ring bearing the seal 
of the University, a wreath of laurel, and 
finally, the benediction of the Holy Abbot. 
He was then free to go forth and practice 
medicine wherever he might wish. 

Similar to our own day, if the oppor- 
tunity were open, he could join the faculty 
as an instructor, for which he received a 
salary of 12 ounces of gold annually. At 
our present day price of gold, thirty-five 
dollars an ounce, it represented an annual 
income of 420 dollars, but it is not men- 
tioned whether he received food and 
lodging in addition at the Monastery. 

The school stressed the art and psy- 
chology of medicine rather than pure 
anatomy, as was the custom in the other 
contemporary medical schools. Symptoms, 
diet, and materia medica were the more 
important subjects. The practical approach 
to the patient, considering him as a human 
being and not as a case of something-or- 
other was taught. 

There was some guile in these lessons, 
however. The student was taught always to 
tell the patient that he would recover, but 
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the relatives were to be told that he was 
grievously ill; then if the patient died it 
would be said that the doctor foresaw the 
result and was therefore learned; if he 
chanced to recover, then his reputation 
increased that much because his skill was 
so great. Not poor psychology for a thou- 
sand years ago. Almost exactly the same 
type of guile is practiced by many today, 

It is possible that Constantin may have 
been brushing with such a modern science 
as endocrinology when in describing certain 
conditions relating to the brain he states, 
“There is a hot brain which gives rise to an 
unstable, irascible, busy, restless individual 
[hyperthyroid?], and a cold brain which is 
the opposite of this, whose possessor is 
slow, sluggish, forgetful, and very sleepful 
[hypothyroid?].” 

Epilepsy he called the “falling sickness,” 
because ‘‘as a result of this disease, men are 
compelled to fall. The fall is sudden, the 
mouth is set awry and aside, also the face. 
There is a tremor of the head and of the 
body with grinding and gnashing of the 
teeth, and tight clenching of the teeth with 
foaming of the mouth and the pouring out ° 
of superfluities. 

“They that suffer and are possessed of 
this evil know before hand when the evil is 
coming upon them [aura], for they feel the 
motion of some kind of breeze which comes 
up from the extremities. These cases are 
most obstinate and difficult to heal, but 
diet helps them.” If he could only have 
known of “‘ketogenesis.”’ Detailed study of 
his dietary rules might reveal him as first 
fostering this, with no idea as to why. 

As to the therapy of epilepsy: ‘They 
must eat lightly and be temperate as to 
amount, taking their principal meal in the 
morning and little or nothing in the even- 
ing. They must be purged regularly with 
medicine.” The roasted liver of an ass or of 
a goat was recommended, and, of course, 
leeching. But how much could we add, or 
improve upon that description of epilepsy 
as a disease? 

Constantin’s work was of sufficient 
caliber to attract the attention of the Duke 
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of Salerno, who invited him to become his 
personal physician. A few years later he 
was invited to return and become Professor 
of Medicine at the University of Salerno, 
a position he occupied for ten years, leaving 
it then only because he wanted leisure for 
writing, in order to tabulate the knowledge 
which he had gathered tn his travels and in 
his practice. 

A friend and faculty associate at the 
University of Salerno urged him to enter 
the Benedictin Monastery as a recluse, to 
devote himself to writing alone, and to 
abandon teaching and practice. This same 
friend a few years later became the great 
Pope of the eleventh century, Victor u. 
Each subsequent work of Constantinus was 
dedicated to him and sent to the Vatican 
Library at Rome. These manuscripts are 
still a proud possession of that great 
library. 

Constantin represented one of the great 
intellectual minds of his time and his works 
were well worthy of subsequent quotation 
as an authoritative source of medicine. He 
gave a fairly good description of liver and 
gall-bladder dysfunction. Jaundice he de- 
scribed as follows: “‘There is dryness of the 
tongue accompanied by thirst and loss of 
sleep due to itching of the skin. The face 
and eyes and the skin of the whole body 
take on a yellowish tinge and there is a 
bitter taste in the mouth. The ache is on 
the right side of the abdomen and there is 
an intermittent fever.” 

His description of migraine, interesting 
to say the least, was as follows: ‘This ache 
and evil is most grievous, for whoever 
suffers in that way feels in his head as it 
were a beating of hammers and cannot bear 
noise nor the slightest disturbance, neither 
any light nor shining. This affection is 
caused by fumes from the stomach.” 

Did Constantin just barely miss giving 
us the first mention of intestinal allergy and 
Its relationship to migraine? As to treat- 
ment, he advised much counterirritation, 
blistering. 

To come down to our own day of modern 
advertising in magazines and billboards as 
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displayed everywhere, he first described 
“athlete’s foot”’ 700 years ago, as follows: 
“This disease breeds passing great itching 
with much rubbing and clawing on the part 
of the patient. As a result of this itching, 
many scales fall. Once this evil and malady 
groweth old, only with difficulty may it be 
healed. It hath a passion for the spaces 
between the fingers and the toes.” 

In contrast to homeopathies “‘like cures 
like,” Constantin enunciated, ‘“‘we heal 
contraries with contraries.” 

He instructed his pupils that unless the 
gravity of the illness prevented, they were 
always to obtain a complete history of the 
case from the patient himself, and never to 
place much confidence in the statements of 
wife, daughter, relatives or servants, as 
they might have personal aims to serve, not 
always honest. 

With reference to the conduct of prac- 
tice, he wrote, “If invited by a patient to 
partake of a meal in his house he should 
decline politely, as such familiarity soon 
bids a loss of confidence.” 

Johannes Affiacius, one of his pupils 
who was later to acquire great fame, wrote 
two treatises in medicine in collaboration 
with his teacher. One was entitled “‘De 
Febribus” and the other “Cura Affiacit.” 
Both these manuscripts were later printed 
in book form and have survived to the 
present time, but present nothing in their 
content not found in Constantin’s own 
works. 

From the standpoint of medical bibliog- 
raphy, there is much interest as to what is 
actually available today of his writings, 
from which a more accurate biographical 
presentation might be made. Manuscripts 
of his, listed as being the property of 
certain museums, are described by their 
curators as being missing or lost, or, 
possibly, stolen. Confusion results and 
little is found; doubts arise and grow. 

A collected edition of all Constantin’s 
work was published in Basle in 1536. He 
translated the works of a famous tenth 
century Jewish Arabian physician, Isaac 
Judaeus, physician to the Caliph at Tunis. 
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At the personal request of the Caliph, 
Judaeus wrote many medical treatises, all 
based entirely upon his own _ personal 
observations and practice. These were 
written in both Hebrew and Latin, and 
Constantin’s versatility in these languages 
is amply exemplified since he translated not 
only the Arabian pamphlets but the 
Hebrew as well. 

If additional evidence of his familiarity 
with Janguages were desired, it was he who 
also translated from the Persian the work 
of a famous Persian physician, Haly Abbas, 
considered one of the three great con- 
temporary minds in the then known world. 

This work was in the form of an en- 
cyclopedia of medicine, consisting of ten 
separate chapters or books as they were 
then called, each dealing with the theory 
of medicine. Then followed ten chapters 
dealing with the practice of medicine, or 
more specifically, with materia medica. 
Included in the latter chapters was an 
elaborate system of diets arranged much in 
the manner of our own times, one particu- 
larized for each disease. 

That this Haly Abbas was indeed 
possessed of a brilliant mind is evidenced 
by his attempt at a description of the 
circulatory system some 600 years prior to 
Harvey. Although lacking some of the 
salient points of Harvey’s description, this 
is so close as to be uncomfortable evidence 
in a discussion of Harvey’s claimed priority 
of discovery. Particularly does the descrip- 
tion of Haly Abbas pay attention to the 
capillary system of blood vessels. 

His keenness of clinical perception is 
attested to by the fact that he first ad- 
vanced the idea that the uterine muscle was 
possessed of the power of contraction, and 
that birth took place by means of a succes- 
sion of such contractions, his words being, 
“the child does not come out, it is pushed 
out.” 
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Constantinus wrote his own transla- 
tion of this great work under the title 
“‘Pantegni” and it was later published in 
printed form in Basle in 1539, as a part of a 
collected edition of his works. 

A remarkable description of smallpox 
and of measles, also of coryza of head colds, 
to which little could be added today except 
as to vaccination in smallpox, was con- 
tained in another work which Constantinus 
translated from the Arabic, written by a 
very famous physician of Tunis of the 
tenth century, Ibn AI Jazzar, or, as trans- 
lated into Latin by him, Algazirah. 

There has been much _ bibliographical 
discussion as to the authentic authorshipof 
a great botanical work, ‘‘Macer Floridus 
De Virtutibus Herbarum,” which appeared 
about the end of the eleventh century. It 
was written in the form of a poem in 2,269 
hexameters, describing the virtues and 
uses of seventy-seven different herbs and 
roots. Although some authorities believe it 
was written by a Frenchman, many con- 
cede that it shows traces of Constantinus’ 
authorship, and may possibly have been 
written by one of his pupils under his own 
direct supervision. It represents one of the 
first botanic manuscripts of the Western 
hemisphere, is extremely rare and exceed- 
ingly valuable. 

The great debt of medicine to Constantin 
the African, lies entirely in his having made 
available not only to his own but to future 
generations, that which might so easily 
have been obscured or entirely lost to 
posterity, namely, the remarkable surgery, 
materia medica, and botany of the Ara- 
bians, the Persians, and the Orientals. Of 
what value that contribution has been to 
the art of medicine let each one conjecture 
in his own mind. 

He remained about thirty years in 
Monte Cassino and died there in the year 
1087 A.D. 


A TExTBOOK OF NEuro-Rapio.ocy. By 
Cecil P. G. Wakeley, p.s.c., F.R.c.s., 
F.R.S.E., F.A.c.S. and Alexander Orley, 
M.D., D.M.R.E. Baltimore, 1939. William 


Wood & Co. Price $8.00. 


The use of the examination by x-ray is of 
increasing importance in improving the accu- 
racy of diagnosis in diseases affecting the brain 
and spinal cord. This new work summarizes 
the available data in this field. 

The book contains no new material and is 
frankly an attempt to correlate the essential 
points contained in a large number of published 
papers and monographs on the different aspects 
of neuroradiology, already accepted as factual 
and used in many clinics. 

An extraordinary mass of boiled down infor- 
mation is presented in these three hundred 
pages. Detailed application of x-ray examina- 
tions to regional areas of the skull, both in 
normal and abnormal cases; further discussion 
in disease processes; and finally its use in 
detailed ventriculography, encephalography, 
cerebral arteriography and myelography are 
satisfactorily elaborated, in addition to the 
precise method of taking films, their interpre- 
tation and the newer techniques. 

Numerous illustrations add to the value of 
the text presentation. The material is well 
arranged in textbook style, with large out- 
standing paragraph headings, in outline form. 


Sir THomas Roppicx. His Work in 
Medicine and Public Life. By H. E. Mac- 
Dermott, m.p. New York, 1938. Macmillan. 
Price $2.00. 


Anyone interested in medical history and 
biographies of eminent physicians will welcome 
this small but intensely interesting and well 
written volume. Especially interesting will it 
be to members of the profession in Canada, 
inasmuch as Sir Thomas was a student at 
McGill, a surgeon to the Montreal General 
Hospital, where he introduced Lister’s anti- 
septic methods, a teacher in later years at his 
Alma Mater, an administrator in the medical 
services during the Riel Rebellion, the legis- 
lator who introduced the famous Roddick 
Medical Bill, and a gentleman who held a 
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commanding position in the social and public 
life of his time. 

It is a relaxing book to open and read of an 
evening. When one has finished, his wish will 
be that it was twice as long. The illustrations 
are clear and interesting. All in all, a splendid 
addition to Canadian medical history. 


CRYSTALLINE EnzyMES, THE CHEMISTRY 
OF Pepsin, Trypsin and BACTERIOPHAGE. 
By John H. Northrop. New York, 1939. 


Columbia University Press. Price $3.00. 


This is the twelfth volume of the Columbia 
Biological Series. It contains the results of a 
series of investigations on the isolation and 
chemistry of bacteriophage of the proteolytic 
enzymes, carried out in the laboratory of 
John H. Northrop at the Rockefeller Institute 
for Medical Research at Princeton. 

The general chemistry of enzymes is dis- 
cussed and then pepsin, pepsinogen, chymo- 
trypsinogen and chymotrypsin, trypsinogen, 
trypsin and trypsin-inhibitor, carboxypeptidase 
and bacteriophage are discussed in detail. The 
preparation and crystallization of the enzymes 
and a survey of the literature on the subject 
complete the book. 

To the chemist this work may well be the 
last word, leaving nothing to be desired. 


WHENCE? WHITHER? Wuy? A New 
Philosophy Based on the Physical Sciences. 
By Augusta Baskell. New York, 19309. 
G. P. Putnam’s Sons. Price $2.50. 


This most interesting book was completed 
before Mrs. Gaskell’s death on December 15, 
1937. She had intended to make revisions and 
to expand it to two volumes. She was unable 
to do this, however, and the book is therefore 
presented as she left it. 

The author has attempted to answer certain 
questions which stir vaguely in all minds. At 
some time in his life everyone asks himself: Is 
there life after death? Is there a personal God? 
Were we put on this earth for a definite pur- 
pose? Does science discredit the belief in God 
and immortality? Can we believe the Bible, in 
the face of scientific facts?” 

“Whence? Whither? Why?” is an endeavor 
to answer these questions. Beautifully written, 
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it is a serious book, recommended to the 
physician whose interest in these philosophical 
considerations requires food, and to whom a 
modern viewpoint in this field, based on science, 
may represent an important finding. 


Enp RESULTS IN THE TREATMENT OF 
Gastric Cancer. By Edward M. Liv- 
ingston, M.D., and George T. Pack, M.p. 
With a Foreword by Bowman C. Crowell, 
M.D. New York, 1939. Paul B. Hoeber, Inc. 


Any surgeon, radiologist or clinician whose 
work takes him into the field of gastric carci- 
noma will do well to study this work by Living- 
ston and Pack: They have analyzed 14,000 
gastrectomies for cancer performed during the 
last half century. They have taken the data, 
the basis of the study, and offered the reader 
beautifully executed tables and charts which 
organize the material for ready reference. To 
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anyone interested in the subject of the larger 
problem of the control of cancer, the authors 
have furnished a wealth of information. 

Dr. Crowell in his foreword states: “The 
American College of Surgeons for years has 
been emphasizing the importance of complete 
and accurate clinical records in hospitals, and 
clinical inventories through a study of end 
results to form a guide as to the efficacy of the 
professional work in the hospital. The reading 
of a book such as Doctors Livingston and Pack 
have produced furnishes ample proof of the 
wisdom of those who inaugurated this phase 
of hospital standardization and have persisted 
in it in spite of results that at times have been 
discouraging. A model study of this nature 
is presented in this book and it is to be hoped 
that the example may be profitable. . . . ” 

This is not a book to be read in an evening. 
It is a serious study on which to form a basis 
for one’s own hospital work. 
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ANCER of the stomach under present conditions, can only 
be cured by means of surgery. With the rarest exception, no 
procedure other than excision of the tumor will save the 

patient with this disease from death within a short period of weeks 
or months. Wherever partial gastrectomies are performed, however, 
definitive cures result. The number of such long-term survivors 
leaves no doubt as to the effectiveness and utility of surgical treat- 
ment. One-fourth of patients discharged from institutional care 
after extirpation of gastric cancers are still living at the end of five 
years, and 20 per cent survive for more than a decade. These end- 
results compare favorably with the degree of success reached in the 
treatment of any internal cancer. For this reason serious operative 
risks are fully justified in the effort to rid the patient of his cancer 
through excision. Strictly palliative operations should not be con- 
sidered until every possibility of removing the neoplasm has been 
definitely eliminated. Although rates of resectability remain dis- 
couragingly low, the basic aim which underlies every operation for 
this disease is a wide excision of the malignant tumor and associated 
lymphvascular and lymphglandular tissues whenever gastrectomy 
is feasible. 

Surgical excision is accomplished for but a minority of patients 
who come under observation in any clinic. One-half or more are 
usually found to be in unfit condition for even exploratory Japarot- 
omy at the time when first seen. And of the remainder—those sub- 
jected to surgical therapy—fully one-half reveal mtraperitoneal 
extensions which preclude complete removal of the neoplasm. Thus, 
few clinics have ever reported partial gastrectomies for more than 
one patient in every four observed with malignant tumors of the 
stomach. The surgeon, intent upon making a conscientious effort 
to obtain a long-term definitive cure through removing the cancer, 
in a majority of instances has no option but to close the abdominal 
incision because of hopeless findings, or to rest content with the 
substitution of some purely palliative measure. 
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It is essential that the operator be thoroughly acquainted with 
the complete range of these optional measures if the patient is to be 
afforded every possible advantage. At times an internal anastomosis 
between stomach and small intestine is indicated: at others, the 
tumor-bearing segment should be short-circuited or segregated from 
the remainder of the gastrointestinal tract. In many instances an 
external stoma must be created to give access to the interior of the 
organ for postoperative endogastric treatments or for the purpose 
of prolonged artificial feeding. Additional techniques call for use of 
an electrosurgical unit for the desiccation or electrocoagulation of 
the bulk of the tumor. Not infrequently radium or radon should be 
applied, either interstitially or topically for palliative effect. It is 
also possible to make use of contact, low-voltage x-ray therapy 
(Chaoul therapy) at the time of operation through an open gas- 
trotomy wound. 

Surgical judgment Is put to a severe test by the choices involved. 
Certain of the operations are performed in one stage; others require 
two stages or multiple stages. In general, the aim is three-fold: 
(1) to grant a maximum prolongation of life; (2) to protect the 
patient from unwarranted risks; and (3) to provide for increased 
comfort during the fragment of life that remains where the prognosis 
appears hopeless. 

Malignant neoplasms of the stomach show marked variations 
as to type, extent, location, complications, gross pathologic charac- 
teristics, relations to adjacent viscera, the presence or absence of 
metastases, and in the distribution of these secondary cancerous 
deposits when they are encountered. The utmost resourcefulness and 
surgical skill are called for in meeting unexpected conditions in the 
management of all but the small, freely movable, prepyloric cancers. 
The surgeon will seldom find it possible to adhere strictly to a fixed 
and rigid course, predetermined before actual commencement of 
operation. Flexibility In operative technique is the keystone to 


success in the surgery of gastric cancer. 


CHOICE OF OPERATIVE PROCEDURES 


The many operations undertaken in the treatment of stomach 
cancers are listed in an accompanying comprehensive table (Table 1). 
All are included under three general headings: 

A. Exploration and simple closure. 

B. Partial gastrectomies and resections. 

C. Palliative operations. 
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The present article is general in scope; the purpose is to describe 
a number of technical procedures and expedients of value in a variety 
of circumstances, and applicable in many of the separate operative 
procedures. The aim is to offer methods for increasing that flexibility 
of technique and operative latitude or adaptability so necessary in 
the care of cancers at this particular site. Technical steps for trans- 
secting the stomach and duodenum, for vascular ligations, for 
gastrointestinal suturing and alignment, for the management of 


TABLE 1 
OPERATIONS FOR GASTRIC CANCER 
A. Exploration and Closure 

1. Peritoneoscopic exploration. 
2. Exploration through minimal incision. 
3. Exploration through full-length incision. 


Special Incisions Special Types of Closure 
Marwedel incision All-layer, non-absorbable sutures 
Navarro incision Bolstered sutures (rubber tubes, buttons) 
Mayo incision Silver wire (for fascia or all layers) 


Transverse incision 


B. Resections and Gastrectomies 
More Common More Rare 
. Pylorectomy . Fundisection 
. Partial gastrectomy . Cardiectomy 
. Subtotal gastrectomy Annular or sleeve resection 
. Tubular resection Wedge or v-resection 
. Total gastrectomy 
Techniques of Reconstruction 

(a) On the Billroth I Principle (Anastomosis to Duodenum) 


1. Billroth I technique (1881) 
2. Morison-Horsley technique (1905-1926) 
3. Kocher technique (1895) 
4. Haberer-Finney technique (1922-1923) 
5. Schoemaker technique (1921) 


(b) On the Billroth II Principle (Anastomosis to Jeyunum) 
1. The side-to-side or lateral anastomosis 


Billroth 11 technique (1885) 
Mikulicz technique (1889) 

2. The end-to-side or terminolateral anastomosis (oralis partialis) 
Von Eiselsberg technique (1888) 


Hoffmeister-Finsterer technique (1905-1913) 
3. The end-to-side or terminolateral anastomosis (oralis totalis) 


Krénlein-Balfour technique (1887-1916) 

Moynihan technique (1922) 

Reichel-Polya technique (1907-1911) 
4. Special and minor modifications 

Roux technique (1893) 


Lahey technique 
Moynihan 1 technique 
Finsterer technique 

Braun anastomosis 
Dubourg technique 


170 PACK AND LIVINGSTON—GASTRIC CARCINOMA 


TABLE 1 (Continued) 
C. Palliative Operations 
(a) Surgery alone 
1. Gastrotomy 
2. Gastrostomy 
Mucous Tract Fibrous Tract 
Janeway Witzel 
Beck-Jianu Marwedel 
Spivak Stamm-Kader 
Carrabba et cetera 
et cetera 
. Gastroenterostomy 
Anterior 
Posterior 
. Palliative resections 
. Jejunostomies 
Witzel 
Marwedel 
(b) Surgery combined with electrosurgery 
1. Gastrotomy, plus electrosurgical excision 
(c) Surgery combined with radium or radon implants 
1. Interstitial gold seeds 
2. Operations supplemented by teleradium or x-ray therapy externally or endo- 
gastric balloons applied internally. 
(d) Surgery combined with contact x-ray therapy 
1. Chaoul low-voltage therapy with special applicators 
2. Intragastric contact Roentgen therapy 


special clamps, and the like, will be described to aid in dealing with 
the protean manifestations of gastric tumors. The indications and 
contraindications which govern selection among alternative measures 
will also be given brief consideration. The proper selection of a 
method often has greater practical significance than the technical 
details of its actual application. 


A. EXPLORATION AND SIMPLE CLOSURE 


Every patient with a known gastric cancer, or known to have a 
gastric lesion which may prove to be a cancer, is entitled to surgical 
exploration unless it can definitely be demonstrated from clinical 
evidence that the tumor is irremovable; and, in addition, unless 
certainty exists that no form of temporizing operation holds reason- 
able promise of prolonging life or of increasing comfort. There is no 
guide to compare, in a settlement of these all-important points of 
removability of the tumor and advisability of palliative surgery, 
with the reliability of the evidence gained from direct inspection 
and palpation of the tumor and its surroundings. Definitive cures 
have repeatedly been secured when all preoperative data indicated 
no likelihood of cure. The size of a palpable gastric tumor, the 
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duration of the symptoms, the gastroscopic or roentgenologic find- 
ings when unfavorable, in fact every individual index, has been 
shown to err in specific instances and at times to indicate incurability 
when curability exists. The surgeon must be tireless in his efforts 
to defend his patient’s interests by refusing to accept as final any 
evidence that may not in fact be final. It is imperative in matters of 
such vital import that every trace of doubt and uncertainty be 
replaced by complete certainty; and in many instances this is pos- 
sible only through the aid of abdominal section. In this particular 
field, if in no other, exploratory laparotomy for the selected patient 
has distinct value as a life-saving measure. 

Acceptable rates of long-term cure, furthermore, have emanated 
only from centers where operability rates have been maintained at 
high levels. Favorable end-results must be purchased at the cost of a 
wide application of surgical methods. One important argument for 
maintaining high operability rates, is the fact that numerous clinics 
where attention has been focused on the treatment of gastric cancer 
have reported gastric resections for 20 to 25 per cent of all patients 
observed. These high rates have been consistently reported over 
several consecutive decades, leaving no doubt as to the incidence of 
resectable tumors where these are diligently searched for, including 
free use of the exploratory incision. 

Another convincing fact concerning the high incidence of 
resectable tumors is the following: Autopsy examinations on those 
who have succumbed to gastric carcinomas show that in one-fourth 
to one-fifth of instances there is no visible evidence of spread of the 
cancer beyond the walls of the stomach. In these patients the fatal 
outcome has been due to dehydration or starvation from obstruc- 
tions at the pylorus or cardia, to sepsis, hemorrhage, perforation, or 
other purely local causes. Many of these tumors have been definitely 
resectable to the very end of life. To obtain proof of resectability 
only at the necropsy table is unfortunate; and these cases have been 
aptly termed “Jost opportunities for cure.”’ They indicate a pressing 
need tor the more frequent and earlier use of exploratory incisions. 

The remaining span of life for the average patient with a gastric 
carcinoma, from the time of hospital admission until death, is less 
than three months unless treatment is instituted. Any operative 
mortality, here as always, is to be deprecated, yet the true meaning 
of deaths from simple explorations should be properly understood, 
in an evaluation of benefits and hazards. 

“Safe” Surgical Exploration. Definite technical steps may be 
taken to make exploratory operations for gastric cancer relatively 
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safe. The initial incision may be small. An opening 4 to 6 cm. long is 
sometimes sufficient to furnish the information desired. Such an 
opening can always be enlarged for further exploration or for resec- 
tion. Where it is immediately seen that conditions are hopeless, this 
small incision may be closed at once by closely-spaced, through-and- 
through, all-layer, non-absorbable sutures, which will allow the 
patient to be out of bed, in most instances, within twenty-four to 
forty-eight hours. It is the routine full-length incision, with extensive 
intraperitoneal trauma, despite all findings, that invites undue costs 
and brings disfavor to the measure. The extent of exploration must 
be carefully adjusted to fit the gains anticipated; prolonged intra- 
abdominal manipulation is justified only in the face of a rising 
horizon of hope. Courage to terminate the operation promptly when 
conditions are found to be utterly unfavorable is almost as important 
as Is preparedness to proceed whenever there is the slightest reason- 
able hope of success. It is certain that if operative mortality is 
unreasonably high, due to the injudicious continuance of exploration 
against insuperable odds, fewer explorations will subsequently be 
advised, and future patients, many of whom will have resectable 
tumors, will thus be deprived of their chance of life. Surgical explora- 
tion for this disease, when properly performed, need be attended by 
neither serious immediate danger to life nor by marked discomfort 
to the pre-moribund patient who will derive no gain from the 
procedure. 

The scope of operation is rapidly expanded whenever conditions 
appear favorable on inspection through the initial mmimal incision. 
Surgical therapy now becomes as extensive and active as conditions 
warrant. Gastric resection with all its potentialities for cure is always 
the aim, but if this cannot be performed the simple exploration is 
turned into some form of purposeful palliative treatment. Gentle 
exploration unquestionably has none of the ruthlessness that is 
evidenced in deliberately overriding any search for excisable tumors 
by means of laparotomy. 

Preoperative Preparation of the Patient. Each investigative 
incision can be considered to constitute a potential gastrectomy. 
Even though it is feared that the operation will be short and end in 
failure, the preoperative preparation of the patient should be 
thorough. This concept will be amply repaid by a minimum operative 
mortality for simple explorations, but of even greater significance, 
it ensures markedly improved chances for survival where the opera- 
tion suddenly becomes extensive and when extirpation is attempted. 
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Short-cuts in preoperative routines cannot be taken with impunity 
and curtailments will prove costly. 

Posture of the Patient and Preparation of the Field. The patient is 
placed in the dorsal decubitus with head and thighs slightly elevated. 
This ‘‘modified jack-knife position” aids in relaxing the abdominal 
wall. A small sandbag beneath the lower dorsal vertebrae throws the 
stomach forward and increases accessibility. The skin sterilization 
extends from nipples to pubes. Painting this wide area allows 
extension of the incision to any point on the anterior abdominal 
wall and over the lower thoracic cage where this is found expedient 
(Marwedel incision: Baudet-Navarro incision). Sterile drapes are so 
applied that redraping is never required. 

Anesthesia. Field-block anesthesia or local infiltration, with 
premedication, is ideal for simple exploration. A 0.75 per cent solu- 
tion of novocaine is adequate. The epigastrium is supplied by the 
sixth, seventh, eighth, and ninth intercostal nerves and the entire 
region may be blocked along the subcostal lines of infiltration 
illustrated in Figure 1. Thorough injection of the parietal peritoneum 
well beyond the wound margins ensures good muscular relaxation. 
A power pump for delivery of the solution has distinct advantage as 
a time-saver and should be used when available. The gastrohepatic 
omentum is infiltrated with 3 to 5 c.c. of solution. Care is taken to 
avoid puncture of even minute blood vessels; otherwise troublesome 
hematomas develop. The mesocolon and prevertebral areolar tissues 
are injected only when this is required by discomfort to the patient 
from traction on the colon or jejunum. Such supplementary anes- 
thesia is seldom necessary. Care and gentle manipulation at the 
outset of the exploration, avoiding pain from undue haste before 
each layer is anesthetized, go far toward allaying psychic disturb- 
ances and apprehension. Resections and gastrointestinal anasto- 
moses of the most extensive types can usually be performed to 
satisfaction under local and regional methods alone. Inhalation 
anesthesia can be added, however, at any time. 

Spinal anesthesia is routinely employed by some surgeons, since 
it ensures complete relaxation and makes possible operations of any 
desired extent. One centigram of neocaine for each 15 pounds of body 
weight (0.10 Gm. for a 150 pound patient) injected in the second or 
third Jumbar interspace gives admirable results. At times a 12 
centigram (0.12 Gm.) dose is used. Other surgeons prefer inhalation 
narcosis (cyclopropane, ethylene) and the intratracheal technique 
which allows protection of the bronchial tree from gastric contents 
that might regurgitate into the esophagus when the stomach is 
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INCISIONS AND CLOSURES 
OPERATIONS FOR GASTRIC CANCER 


1 Median 

2 Paramedian 
3 Oblique 

4 Transverse 


MEDIAN PARAMEDIAN 
OBLIQUE AND TRANS- 
VERSE INCISIONS 


Solid line=initial incision) 
ed line=extended incision) 


Raising costal flap 


Peritoneum 


KEHR INCISION 
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rectus 

C. Pararectus extension 
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turned to the left during resection or when the stomach is pressed 
upon. Hyperventilation of the lungs is also possible and is advantage- 
ous when reflex muscular inhibition, pressure on. the thorax, or 
severance of costal cartilages has depressed respirations. Each of the 
above methods of anesthesia has so often been employed with 
complete satisfaction and with such low mortality figures that the 
choice of technique seems largely optional and a matter of preference 
and training. 

The Incision. The site for the initial incision, especially when 
but a few centimeters in length, must be carefully chosen with due 
regard to the most likely site of the neoplasm as revealed by clinical, 
gastroscopic or roentgenologic evidence. At times this is midline, at 
others it lies to the left or right of the midline, and at still others, 
it must be placed beneath the costal margin. The wound may be 
perpendicular, transverse, or oblique. The incisions most frequently 
employed are shown in Figure 1. The dotted lines illustrate initial 
incisions and solid lines trace extensions therefrom. 

An incision to the left of the midline avoids the falciform liga- 
ment and is preferable in most instances. The stomach is often 
drawn to the left by cancerous invasion of the omenta and freely 
movable prepyloric cancers can readily be delivered into a left upper 
quadrant wound or to the body surface. In addition this location 
facilitates anastomosis of a short gastric stump where a subtotal 
gastrectomy has been performed. 

The Marwedel and Baudet-Navarro incisions are shown in self- 
explanatory illustrations. (Fig. 1.) The latter incision exposes the 
cardiac end of the stomach and the abdominal esophagus by creating 
an osteochondral flap after severing the seventh, eighth, and ninth 
costal cartilages with a sharp scalpel. Such an incision is rarely 
needed but proves invaluable where a total gastrectomy is attempted, 
and for radon implantation in difficult cases. Any incision may be 
used which provides adequate exposure; and needs in this regard 
vary considerably from case to case. Time should not be wasted by 
having too limited a field when extensive operations are undertaken; 
and refinements such as preserving minute nerve filaments are 
brushed aside in view of the lethal character of the disease. 

Exploring the Peritoneal Cavity. (a) Through the Peritoneoscope. 
Every abdominal surgeon should be familiar with the diagnostic 
possibilities of the peritoneoscope. Hepatic metastases and peritoneal 
carcinomatous implants are readily visualized through this instru- 
ment. When the technical operability or inoperability of the gastric 
cancer due to fixity or extension into the cardia is in question, the 
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peritoneoscope may not give the answer. Here direct palpation is 
required. When the inoperability and incurability are definitely 
evident on peritoneoscopic examination, the necessity for even a 
minimal laparotomy incision is obviated. 

(b) Through a Minimal Incision. The presence or absence of 
ascitic fluid is noted as the peritoneum is incised. Even small 
amounts indicate a grave prognosis, for this usually signifies that 
peritoneal invasion has already occurred. Cancer nodules on the 
parietal peritoneum are felt by sweeping the finger over the inner 
surface of the wound or are evident on inspection. The condition of 
the viscera of the supracolic compartment of the peritoneal cavity is 
also seen on inspection. A Cameron light is a useful aid. Upward 
traction on the abdominal wall will create negative pressure and 
enlarge the field of vision. The stomach itself may often be grasped 
by Allis clamps and gently drawn into the wound or to the body 
surface. Care must be taken to avoid disruption of protective adhe- 
sions or dislodgment of free fragments of cancer. As a rule the liver 
edge is easily exposed. Often a piece of liver or suspicious overgrowth 
may be excised for biopsy examination. Biopsy specimens should be 
secured from stomach and lymph nodes as well, when this is possible. 
If conditions seem hopeless the incision is promptly closed; but if not 
entirely hopeless, the wound is enlarged and the operation continued. 

(c) Through a Large Abdominal Incision. Distant metastases 
are of greatest significance in determining unresectability, hence these 
are searched for first after enlarging the operative field. The pelvis 
and lower abdomen are explored in a search for a Kriikenberg tumor 
or Blumer’s pararectal shelf. Preoperative physical examination 
(pelvic and rectal examination) is not relied on in determining the 
condition of the lower abdomen. It is important to know the location 
and extent of any metastatic deposits even when a palliative resec- 
tion has already been decided on. After exploring the pelvis the 
celiac and superior mesenteric lymph nodes are palpated. Finally the 
liver and the stomach itself are subjected to scrutiny. Care must be 
taken not to mistake a patch of hepatic cirrhosis or a benign liver 
lesion for a secondary implant from the stomach. The under surface 
of the diaphragm, the abdominal esophagus, all perigastric regional 
lymphatics and each of the omenta are individually studied. The 
posterior wall of the stomach is reached by incising either the 
gastrohepatic or the gastrocolic ligaments. Occasionally the anterior 
stomach wall is incised for inspection of the interior of the organ. 

Criteria of Inoperability; Indications for Immediate Closure. 
Curative resection is not possible in the presence of widespread 
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carcinomatous implants, of extension to adjacent viscera, or of 
multiple liver metastases. Involvement of the cardia, total implica- 
tion of the stomach (linitis plastica type) and massive or widespread 
metastasis to lymph nodes are almost always contraindications to 
gastrectomy. The presence of a few enlarged lymph nodes along the 
greater or lesser curvature, however, does not always preclude cure; 
for in one-half of instances the enlarged nodes associated with gastric 
cancers prove to be inflammatory on microscopic study. A palliative 
gastrectomy Is sometimes advisable, despite a few isolated hepatic 
implants since such secondary tumors are often delayed in growth 
after removal of the parent cancer. Radon implantation in the 
stomach or nodes is often advisable before wound closure. In general, 
surgical restraint is wise when confronted with clear-cut evidences of 
hopelessness. Biopsy specimens should always be secured, however, 
since time and again the gross pathologic picture of cancer has been 
simulated by lesions which proved benign on microscopic study. 

Wound Closure. In the majority of patients with gastric cancer 
it is wise to anticipate delayed wound healing and to make use of 
non-absorbable materials for suturing the abdominal wall. Heavy 
silk interrupted stitches are placed as close as 1 inch apart. All 
layers are similarly sutured. Fine wire may be employed when de- 
sired for repair of the fascia, relying on this layer for security. Other 
types of closure make use of various forms of bolsters and buttons 
beneath retention sutures. Drainage is seldom necessary, but is used 
in the presence of obvious peritoneal contamination by infectious 
material. It is well to make wound closure sufficiently secure to 
allow the patient out of bed at the earliest possible time, since this 
reduces pulmonic complications. Patients who do not receive gas- 
trectomies should be ready for discharge to radiation therapy as soon 
as can be arranged; and those in hopeless condition should be allowed 
to return to their families and friends at an early date unless con- 
tinued hospitalization is deliberately chosen or proves imperative. 

Life Salvage from Exploration in Clinically Hopeless Cases. It 
has repeatedly been emphasized that a clinical appearance of hope- 
lessness in cases of gastric carcinoma is by no means always con- 
firmed by laparotomy or necropsy findings. Unexpected instances of 
resectability are disclosed in a definite percentage of patients under- 
going exploratory laparotomy. The highest rates of resectability 
have always been in association with the highest reported rates of 
operative investigation. 

But the life-saving value of explorations does not rest with this 
consideration only. Non-cancerous conditions of the stomach are 
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always disclosed in an additional percentage of patients, despite the 
preoperative diagnosis of gastric carcinoma. Many such lesions 
prove to be surgically curable in character. The operative findings 
include pancreatic cysts, abscesses within the confines of the lesser 
peritoneal sac or retrogastric space, omental! adhesions, cholecystic 
tumors and various biliary abnormalities, notably atypical forms of 
cirrhosis; and of even greater incidence are benign penetrating 
ulcers of the stomach, gastric polyps, duodenal diverticula and 
duodenal ulcerations with periduodenal and peripyloric complica- 
tions. The authors have observed each of these, some in several 
instances, at operations on individuals thought to have gastric 
cancer. 

Diagnostic errors seem infrequent on the basis of casual impres- 
sions, yet accurate records always reveal them in any hundred cases 
studied; and wherever necropsy percentages are high unexpected 
findings are disclosed the more certainly and relentlessly. Estimates 
as to the incidence of such diagnostic errors vary from 2 per cent 
to as high as 10 per cent. The fact of their infrequency in specialized 
institutions for the treatment of cancer does not lessen their impor- 
tance elsewhere and the possibility of diagnostic error must always 
be borne in mind. Exploratory laparotomy for gastric carcinoma and 
suspected gastric carcinoma, despite any disheartening aspects, is an 
operation accompanied by a predictable salvage of human life far in 
excess of that generally accorded this important surgical procedure. 


B. PARTIAL GASTRECTOMIES AND RESECTIONS 


Partial gastrectomy for cancer Is an operation of two distinct 
parts: (1) removal of the malignant tumor; and (2) restoration of 
gastrointestinal continuity. The object of the operation is com- 
pletely fulfilled in step one, the extirpation of the cancer and associ- 
ated lymph nodes. Each of the several names applied to the pro- 
cedure—gastrectomy, extirpation, excision, resection—defines the 
operation as one for removal of the tumor-bearing segment. Step 
two, the repair of the parts that remain is a matter of secondary 
importance and represents but a necessary aftermath of the resection 
proper. 

These divisions are sufficiently distinct in their purpose and 
technique to demand separate consideration; and in practice it is 
advantageous that they be viewed as constituting in a sense two 
different, but related, operations. When undue emphasis is placed 
on the stage of repair, or when gastrectomy is considered from begin- 
ning to end as a single unified measure, there is a tendency to modify 


i 
} 
i 


PACK AND LIVINGSTON—GASTRIC CARCINOMA _ 179 


the excision of the cancer so that it may fit some preconceived plan 
for subsequent gastrointestinal anastomosis. As a consequence 
thoroughness is often sacrificed to convenience. A sufficient number 
of technical methods are now available for safely reconstructing the 
gastrointestinal canal to meet any situation that will be encountered 
after excising the most extensive gastric neoplasm. More than a 
score of such procedures are outlined in an accompanying table. The 
decision as to the specific type of anastomosis to employ in a given 
case should be withheld until the malignant mass has been mobilized 
or completely removed and the exigencies of the individual operation 
determined. No stereotyped operation can prove suitable for all 
gastrectomies. But while details concerning the restoration of the 
integrity of the digestive tract prove of relatively minor significance, 
the extent of the resection is always a matter of major importance. 


REMOVAL OF THE MALIGNANT TUMOR 


The following structures must be severed in the excision of a 
gastric cancer: 

1. The omenta. 

2. The four major gastric blood vessels. 

3. The duodenum. 

4. Abnormal adhesions, when present. 

5. The proximal segment of stomach. 

Each of these structures is individually dealt with by the surgeon 
in orderly progression. 

1. Transsection of the Gastric Ligaments. Severing the Omenta. 
Dissection begins by severing either the gastrocolic or the gastro- 
hepatic ligament. The omental bursa or lesser peritoneal cavity is 
thus entered which gives access to the posterior wall of the stomach. 
One of two courses may be taken in the commencement of this 
transsection of the gastric attachments: (a) the surgeon may begin 
opposite the site of greatest cancerous involvement of the stomach; 
or (b) he may start as far as possible from the tumor. Each course 
has advantages and advocates. An incision opposite the site of 
maximum involvement allows the most difficult field to be surveyed 
at the outset, which means that the operator may turn back before 
important blood vessels have been severed if this seems advisable. 
But when a point far from the tumor is selected for the starting 
point all difficult dissecting is done only after the stomach and 
tumor-bearing segment have been extensively mobilized. Both ad- 
vantages cannot be had and the operator must choose his course. 
No hard and fast rule need be followed save that of individualizing. 
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There will seldom be difficulty in any specific case in seeing at once 
which course is preferable. As a rule the first opening is best made 
far from the tumor at a point just below the greater curvature and 
well to the left of the midpoint of the stomach. (Fig. 2.) 

During gastrocolic ligation the structure is rendered tense by an 
assistant who holds the stomach upward and the transverse colon 
downward. A bloodless area is selected and the retrogastric space 
entered by either sharp or blunt dissection. Care is taken to incise 
only the gastrocolic ligament itself and to do no damage to the 
transverse mesocolon lying beneath. The ligament is now severed, 
step by step, until the region of the pylorus and proximal duodenum 
is reached. The line of incision lies well toward the transverse colon 
in order to include all infragastric lymph nodes with the portion of 
stomach to be removed. It is well to keep the middle colic artery 
within the transverse mesocolon under full vision as each portion 
of omentum is clamped or tied. In the neighborhood of the gastric 
antrum the gastrocolic ligament and transverse mesocolon may be 
adherent, but unless carcinomatous invasion Is present at this point 
these structures are easily separated by blunt dissection. Details 
concerning the arrangement of the peritoneal leaves of the gastro- 
colic omentum in the neighborhood of the pylorus are found under 
the heading Ligation of the Gastro-Epiploic Vessels. 

The vessels of the omenta may be dealt with by one of several 
methods: (1) by double clamping, cutting and tying (Fig. 3); (2) by 
double ligation with the aid of aneurysm needles; (3) by double 
ligation by means of suture ligatures; (4) by carrying doubled liga- 
tures through bloodless areas with hemostats. When needles are used 
these are passed eye-foremost to protect the vessels against puncture. 
Whatever method is chosen, the ligations are made at a distance 
from the stomach since the vital question of recurrence may depend 
upon the matter of leaving no metastatic foci behind within the 
subgastric lymph nodes. 

Injury to the middle colic artery is the greatest danger in this stage 
of the operation. This is usually avoided with ease by keeping to the 
right line of cleavage and with the vessel under full vision at all 
times. When injury occurs the transverse colon is deprived of blood 
supply. This will often be severe enough to necessitate adding resec- 
tion of a portion of the colon to the procedure—greatly prolonging 
the operation and diminishing the chances of success. At times, 
although rarely, the vessel is deliberately cut because of inseparable 
cancerous adhesions. When this is done, or when accidental injury 
occurs, any treatment of the colon is best delayed until conclusion of 
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the excision of the gastric cancer. At times the devascularized colon 
may be simply exteriorized at the end of the operation; at other 
times the severed ends may be delivered from the abdominal wound 
after colic resection, leaving a double-barrelled colostomy to be dealt 
with secundum artem; and at still other times the resection may be 
followed by immediate end-to-end anastomosis. These options are 
given in the order of preference. Due care in severing the gastrocolic 
ligament leaves little prospect of damaging this important middle 
colic artery. 

Transsecting the Lesser Omentum. ‘The gastrohepatic or lesser 
omentum is of great tenuity and almost entirely bloodless, save at its 
right and left extremities. It may be bluntly torn through near the 
liver with impunity. While the arteries to the greater curvature are 
compound vessels (gastro-epiploic arteries) which supply both 
stomach and ligament, the arteries of the lesser curvature are not 
compound (the gastric arteries, right and left) and send no blood to 
the lesser omentum; at least they furnish no sizable vessels. Hence 
the gastrohepatic ligament may be torn without fear of hemorrhage. 
A hand introduced into the lesser sac or retrogastric space after 
gastrocolic omental ligation aids in making the lesser omentum 
prominent. If desired, a rubber tube or gauze band may be thrust 
through the lesser omentum to encircle the stomach as a sling and 
provide strong traction-control of the viscus. 

The initial hole in the omentum is enlarged, first toward the 
cardia, then toward the pylorus. The region of the cardia, containing 
the left gastric artery is best dealt with later in the operation after 
the duodenum has been severed and the stomach has been turned 
to the left. Details for severing the right and left gastric arteries are 
discussed later. But the left gastric artery is encountered at this point 
and is ligated in close proximity to the stomach in a pylorectomy but 
near its point of origin from the celiac axis for a subtotal or total 
gastrectomy. 

2. Ligation of the Gastric Blood Vessels. It matters but little 
which of the four major gastric arteries is ligated first. Sites of liga- 
tion are determined by the proposed lines of transsection of stomach 
and duodenal walls; all ligations are made well beyond the limits of 
the cancer. 

Ligation of the left gastro-epiploic vessels offers no difficulty. 
Suture ligatures of No. 1 plain catgut are used, with a round-pointed 
full-curved needle of small caliber. A small bite of stomach wall may 
be included to prevent slippmg. Double ligation is advisable to the 
proximal side of the point of section. The vessel lies 1 cm. or more 
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below the greater curvature between the layers of the gastrocolic 
ligament. (Fig. 3.) 

The right gastro-epiploic vessels are similarly dealt with as they 
course within a Jeaflet of peritoneum which runs between the hepatic 
flexure of the colon and the pylorus. Numerous small veins accom- 
pany the artery within this fold. The vessels are ligated en masse 
with the aid of suture ligature or aneurysm needle. A mass of 
omentum I cm. in diameter just below the pylorus is encircled and 
this safely ensures catching the artery; if a suture ligature is used a 
small bite of duodenal wall may be included to prevent slipping. 
The vessels are doubly or triply ligated and in the latter case are cut 
between the distal two ties. The gastroduodenal artery requires liga- 
tion only in extensive mobilizations of the duoder im; it lies well out 
of the way on the posterior abdominal wall and can be pushed away 
from the duodenum in most cases by blunt dissec.ion. The superior 
pancreaticoduodenal vessels course beneath the posterior and inferior 
duodenal wall and seldom need to be disturbed; if ligation is advis- 
able for wide duodenal mobilization a suture ligature, catching a 
fragment of duodenal wall, secures the artery; nutrition of the 
duodenal stump is ensured from the anastomosis to the inferior 
pancreaticoduodenal artery, the uppermost branch of the superior 
mesenteric. After the vessels immediately below the pylorus and 
duodenum have been dealt with the operator may insinuate his 
fingers behind the duodenum and gently separate this structure 
from the pancreas by blunt dissection. 

The right gastric or pyloric artery is ligated within the lesser 
omentum as the vessel approaches the pylorus. At times the right 
gastric artery arises from a common trunk with the gastroduodenal 
artery, but this has no effect on its ligation. The gastric vessels are 
clamped, cut and doubly ligated as the right extremity of the 
gastrohepatic ligament is mobilized. The important vessels and duct 
within the free extremity of the lesser omentum at the foramen of 
Winslow lie well posteriorly and to the right of the field of operation. 
Ligation of the right gastric vessels is made sufficiently far from the 
pylorus to avoid any suprapyloric lymph nodes, which are thus 
removed witk the neoplasm. 

The only remaining major gastric vessel is the left gastric or 
coronary artery. This vessel approaches the cardia within a semilunar 
fold of peritoneum known as the left gastropancreatic ligament, or 
falx coronaria, which it traverses in passing from the posterior wall 
of the omental bursa (lesser peritoneal cavity) to reach the gastro- 
hepatic ligament. For high ligation the vessel is tied within this fold 
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as near as convenient to the point of origin from the celiac axis. High 
ligation cannot be accomplished until the duodenum has been 
severed and the stomach as a whole has been turned toward the left. 
This ligation, therefore, is the last to be made in dealing with the 
gastric vessels. Adequate removal of the paracardial lymph nodes 
and those high on the lesser curvature demands this high ligation. 
When the stomach Is rotated toward the left, care must be taken to 
avoid spilling gastric contents into esophagus from which it might 
gain access to the bronchi; here it is well to aspirate the stomach, if 
it is not already empty, by making a small stab-wound well away 
from any point of neoplastic invasion of the wall. The flaccid empty 
organ Is easier to manage during ligation of the vessel. For resections 
of limited extent the coronary (left gastric) artery may sometimes 
be ligated along the lesser curvature well below the cardia. This 
point of low ligation lies below the cardiac branch of the artery 
which supplies the abdominal esophagus and cardia. The proximal 
stump of the vessel is doubly ligated, after which the omental fat 
below the point of ligation is dissected downward to be removed 
with the tumor, and any raw surface thus created is inverted by 
interrupted sutures. When there is much fat in the lesser omentum 
the gastric artery may be hard to identify. An accompanying illus- 
tration (Fig. 3) shows how the thumb and forefinger of the left hand 
may be used to palpate the edge of the lesser curvature and aid in the 
passage of a suture ligature or aneurysm needle beneath the vessels. 
A fine-pointed hemostat may also be used to create a tract beneath 
the vessels, being pushed through the omentum under guidance 
of the thumb and forefinger. 

All gastric vessels are of rather small caliber (smaller than radial 
arteries) and if accurately identified and carefully approached will 
be easily ligated. Inaccurate identification may result in troublesome 
hematomas between omental layers before the vessels are caught. 
Immediate control of the blood supply of the stomach may be 
secured at any time by placing hemostats on all important arteries 
simultaneously. This expedient can be followed by leisurely deliga- 
tion of the individual vessels. Yet it is always preferable to deal with 
each vessel in rotation by primary suture ligatures. 

A number of small but important veins in the region of the head 
of the pancreas must be dealt with where the duodenum is widely 
mobilized. These vessels encircle the duodenum, passing toward the 
head of the pancreas in two vascularized strands of connective tissue, 
one layer leaving the anterior and the other the posterior wall of 
the duodenum. These layers are carefully identified and caught with 
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clamps or secured by ligation with aneurysm needles. Clear visualiza- 
tion renders this ligation safe and readily performed. 

Rarely the splenic artery may be damaged in resections of unusual 
extent. In such emergencies this vessel may be ligated with no 
apparently serious consequences. 

The vasa brevia are only dealt with in fundisections, total or 
subtotal resections and are easily secured in the layers of gastro- 
splenic omentum. For total gastrectomies a few additional vascular 
twigs must be secured as they traverse the antrum cardiacum and 
abdominal esophagus. They lie close to the under surface of the 
diaphragm in a peritoneal fold known as the gastrophrenic ligament 
and represent anastomotic branches of the left gastric artery (cardiac 
branch) with the left inferior phrenic artery. 

Management of the vessels within the coats of the stomach itself 
are dealt with under the heading of Transsection of the Gastric Walls. 

3. Severing the Duodenum. Methods for transsection of the 
duodenum include the following technical measures: (1) the use of 
the de Petz suturing instrument; (2) the crushing clamp technique; 
(3) the purse-string or ligature technique; (4) the “open” method; 
(5) the “‘semi-open” method; (6) the soft-clamp technique; and (7) 
the use of the Dawson-Furniss clamp and pin. Each will be briefly 
described in turn. (Fig. 4.) 

(1) The Use of the de Petz Suturing Instrument. The use of this 
instrument is illustrated in Figure 4. Bleeding and leakage of gastric 
or duodenal contents are prevented by use of this tool. The duo- 
denum is severed between the two rows of metal clips left in place 
as the clamp is removed. Guy sutures may be placed to help control 
the duodenal stump as the clips are inverted by two rows of inter- 
rupted non-absorbable stitches. The cost of this instrument, its lack 
of availability in many instances and the fact that it cannot easily 
be applied to the duodenum in all cases greatly limit its use; and 
the surgeon should be prepared to employ other methods for duo- 
denal closure. 

(2) The Crushing Clamp Technique. Here the proximal duo- 
denum is grasped by two crushing clamps (Payr, Carmalt) from 
1.4 to 2 cm. beyond the pylorus or beyond any palpable cancer. 
Protective pads are placed behind the pylorus and duodenum and 
the latter is severed between the clamps with knife, scissors or 
cautery. The stomach, with its pyloric end covered by a protective 
rubber shield, is turned to the left and the duodenal stump immedi- 
ately closed by a Parker-Kerr over-and-over lateral running mattress 
suture, reinforced by two rows of interrupted non-absorbable 
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stitches. Tabs of omentum are sutured over the stump or it Is 
stitched against the head of the pancreas for further security. The 
chief objection to the crushing clamp technique is its devitalization 
of the end of the duodenal stump and the fact that a short stump is 
difficult to suture when a clamp Is in situ, except after extensive 
mobilization. If the Billroth 1 principle of repair is to be employed, 
the duodenum is not closed but the clamp left in place until the 
cancer-bearing segment of the stomach has been resected and the 
first row of gastroduodenostomy suturing has been begun. 

(3) The Purse-String or Ligature Technique. Here the proximal 
duodenum is crushed by two clamps which are then removed and 
replaced by a heavy single or double strand of suture material which 
is tied in the crushed portion of the bowel to continue its occlusion. 
A clamp of any type is now placed on the gastric side of this occluding 
ligature and the bowel severed. The ligated stump is further treated 
by an inverted purse-string suture to bury the occluding ligature, 
and by two rows of interrupted inverting mattress stitches of silk 
or linen. 

A crushing clamp may be placed on the duodenum just beyond 
the pylorus. Then distal to this clamp a careful encircling sero- 
muscular incision is made down to but not through the mucosa. The 
seromuscular layer retracts, leaving a redundant intact mucosal 
tube. After inserting a circular purse-string suture through the 
mucosa, this layer is completely severed and the stump inverted 
when the purse-string is tied. The seromuscular coats are then 
sutured by two rows of interrupted inverting sutures. (Fig. 4.) 

(4) The “Open” Technique. This has many advocates and 
special advantages. Chief among the latter are accurate hemostasis, 
lack of devitalization of the remaining bowel, and ease of closure 
due to the lack of any cumbersome instruments. The procedure is 
executed as follows: Pads are placed behind the duodenum and 
pylorus; two guy sutures are placed, one on the upper and the other 
on the lower border of the duodenum, just distal to the proposed line 
of transsection; one crushing clamp is placed across the duodenum 
just beyond the pylorus or palpable tumor; the duodenum is severed 
by knife or cautery, hugging the clamp. Leakage from the open 
duodenal stump is confined to a small amount of frothy material 
which is controlled by gauze wipes. A few minute spurting vessels 
are immediately caught in mosquito clamps and separately ligated. 
The suction tip is kept ready for use but is seldom required. The 
stomach is turned to the left, covered by a rubber pad; and the 
duodenal stump is at once closed by three layers of inverting stitches 
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as the stump is controlled by traction on the guy sutures. The first 
suture row may be of the Connell variety which inverts the mucosa. 
This is an important aid to security, and the additional mattress 
sutures (Lembert, Gould, Halsted) are placed without difficulty to 
give wide peritoneal approximation. 

The technique for passing the Connell suture is as follows: “The 
left hand holds the suture taut. The right hand thrusts the needle 
from without inward, and as the thread is partly pulled through the 
loop on the outside is caught by the left middle finger; at the same 
time the left thumb and forefinger grasp the thread at a distance 
from the needle. This arrangement holds the wound edge fast while 
the outgoing needle thrust is made. The entire thread is now pulled 
taut and held so by the left hand.” The prevention of a duodenal 
fistula is a major consideration and all haste is to be avoided at this 
stage of the operation. No method for duodenal closure offers a more 
secure duodenal stump than this open method of repair. 

(5) The “‘Semi-Open” Technique. Here no clamp is applied 
transversely to the distal duodenum, but as the bowel is severed close 
to the clamp to the gastric side of the line of section as in the “open”’ 
method, a series of Allis clamps catch the duodenal stump in line 
with its axis to give temporary compression of its coats. During the 
subsequegt repair of the duodenal stump these clamps are removed 
one by one and any bleeding points ligated. This technique, like the 
“soft-clamp” method next delineated, is a compromise between an 
open and a closed treatment of the duodenum. 

(6) The Soft-Clamp Technique. This signifies the use of a clamp 
with rubber-protected blades to the distal side of the line of duodenal 
section. Such a clamp may subsequently be left in place while a 
Parker-Kerr running mattress suture is applied for a first row of 
closure, or it may be removed at any desired time for a Jeisurely 
closure of the duodenum by the “open” method after the stomach 
has been dealt with, or at the time for a Billroth 1 anastomosis 
between the stomach and duodenal stump. The rubber-protected 
clamp serves, in the latter case, to give temporary hemostasis and 
obviates any sense of rush in the management of the duodenal 
stump. 

(7) The Use of the Dawson-Furniss Clamp and Pin. This instru- 
ment and its use are shown in the self-explanatory illustration. The 
clamp closes the duodenal stump in the deep curvatures of the clamp 
blades in such a fashion that a pin may be inserted which carries a 
strand of suture material for the first row of closure of the open end 


ia 


1909 PACK AND LIVINGSTON—GASTRIC CARCINOMA 


of the duodenum. Subsequent rows of inverting Lembert stitches 
and reinforcement by tabs of the omentum complete the closure. 

Slight contamination of the operative field at the time of duodenal 
section or suture is not feared since peritonitis can seldom be 
attributed to this cause. Contamination with gastric contents, how- 
ever, is less innocuous since the tumor-bearing segment is almost 
always the site of secondary infection. 

Gastric resection is not safe unless at least 2 or 3 cm. of duodenal 
stump remain above the ampulla of Vater. If this much stump can- 
not be left, the thought of gastrectomy must be abandoned in favor 
of some form of palliative operation such as unilateral exclusion of 
the cancer-bearing segment. 

4. The Division of Cancerous Adbesions. Abnormal adhesions 
sometimes exist between stomach and adjacent liver, omentum, or 
anterior abdominal wall; but for the most part these are found 
between stomach and transverse mesocolon, stomach and pancreas, 
or stomach and colon. When these are cancerous in character 
neoplastic extension to the neighboring structure has almost cer- 
tainly occurred. Here resection will practically never prove curative 
and should seldom be attempted, save as a palliative procedure. 

At times, however, adhesions are inflammatory in character, 
representing spread of infection from a deep penetrating malignant 
ulcer or a fungating necrotic neoplastic mass. Sometimes such 
inflammatory adhesions serve as an effective barrier to delay or 
prevent carcinomatous extension. When the surgeon feels that 
adhesions are only inflammatory the extirpation may be 
completed. 

Sharp or blunt dissection is utilized, as required. Especially when 
dealing with the pancreas a thin layer of the adjoming structure 
should be pared away to be removed with the tumor-bearing segment 
of the stomach. An electric cautery is useful for the dissection or 
to control oozing surfaces which remain. The middle colic and splenic 
vessels are carefully guarded, but if injured must be dealt with as 
already described. 

It should be the rule to exercise conservatism whenever stomach 
cancers have become attached to contiguous structures or adhesions 
of neoplastic nature are encountered. An exception may perhaps be 
warranted in case of the transverse mesocolon and transverse colon, 
for many definitive cures have been recorded where portions of these 
structures have been removed with the tumor. Whenever the struc- 
ture to which the tumor was attached must be left behind, cure is 
exceedingly unlikely. 
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5. Transsection of the Gastric Walls. This stage of the operation 
may be concluded in a variety of ways, several of which are illus- 
trated in Figure 5. These include: (1) the de Petz clamp technique; 
(2) the double clamp technique; (3) the “‘ basting-stitch”’ technique; 
(4) the triple clamp technique; (5) the technique of “traction 
repair”; (6) the clamp-cut-and suture technique; (7) the “open” 
method; (8) tubular resection; and (g) total gastrectomy. Since each 
method has special points of advantage, many or all should be ready 
for use if needed. The value of utilizing various techniques to meet 
differing conditions about the pylorus and proximal duodenum 
becomes apparent to all who acquire flexibility in applying alterna- 
tive methods. (Fig. 5.) 

In severing the walls of the stomach, the rule should be to excise 
as much of the viscus as Is consistent with safety to the patient and 
ease of closure, rather than to cut too close to the palpable and visible 
limits of the cancer. There is little basic difference between cutting 
across the coats of the stomach at the cardia, the body of the viscus, 
or the pyloric antrum. Whether to use a straight line of transsection 
or a curved incision, severing more of the lesser than of the greater 
curvature will depend upon the extent of the cancer. 

Method I: The de Petz Clamp Technique. This time-saving 
device is placed transversely or obliquely across the curvatures of the 
organ and its special wheel turned to deliver the double rows of 
metallic clips. These remain in situ as the instrument is withdrawn 
and control both leakage and bleeding. With scissors, knife or 
cautery the stomach is now severed between the clips. Two rows of 
inverting stitches then invert the clips which remain on the gastric 
stump, securing complete closure of the organ. Non-absorbable 
material is employed for at least the outer row. A new gastro- 
enterostomy stoma must be made after such a closure; but if desired, 
all or a portion of the clips may later be cut away to make possible 
some form of end-to-side anastomosis. If the latter course is elected 
the first row of sutures for the gastroenterostomy is placed after 
properly aligning the small intestine to the gastric stump prior to 
reopening the viscus. 

Method II: The Double Clamp Technique. This method is a 
close parallel to the above, save that the stomach is severed between 
two crushing clamps rather than between two rows of metallic clips. 
The gastric stump is then dealt with according to methods 11, v, 
VI or vil, delineated below. 

Method III: The “ Basting-Stitch” Technique. This method 


requires the use of no special tools, yet provides for rapidity of execu- 
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tion combined with effective control of gastric leakage or bleeding. 
Here the tumor-bearing segment is first removed by the double 
clamp method; then a running, through-and-through mattress 
suture is applied to the stomach just proximal to the clamp which 
temporarily closes the cut end of the gastric stump. This suture is 
applied with a long straight needle which is made to pierce both 
surfaces of the stomach, applied alternately first from the anterior 
surface of the organ, then from its posterior surface. As the suturing 
progresses the end of the gastric stump Is basted closed. The suturing 
begins near the greater curvature and is continued until the lesser 
curvature has been reached. The clamp is now removed, the gastric 
stump being then closed only by the basting suture. Any minute 
bleeding points which appear as the clamp Is removed, are separately 
caught and tied. The same running suture is now continued as a 
second occluding suture, running this time from the lesser curvature 
until the point of origin at the greater curvature is reached; this 
second row is of the inverting Lambert or Cushing variety. When the 
point of origin is reached the suture is tied to its initial extremity, 
which has been left long enough for this purpose. A third row of 
interrupted stitches of non-absorbable material completes the 
closure of the gastric stump and provides additional inversion of the 
cut end with additional seroserous approximation. For the anasto- 
mosis to the small intestine a new gastroenterostomy is created. 
Method IV: The Triple Clamp Technique. As the name implies, 
three clamps are here used, one toward the side of the tumor and two 
just to the cardiac side of this mitial clamp. The two proximal 
clamps are applied from the two curvatures, their points meeting. 
The clamp toward the tumor may be of any variety, crushing or 
non-crushing, but at least one of the clamps toward the cardia 
should have rubber-protected blades, for the gastroenterostomy 
stoma will be made at this site as an end-to-side gastrojejunostomy, 
oralis partialis. The tumor-bearing segment is now removed and the 
portion of cut end of the stomach held within the crushing clamp is 
closed by the basting-stitch method, the rubber-bladed clamp near 
the opposite curvature being left in place until the gastrojejunal 
union has commenced by application of the first row of gastro- 
enterostomy sutures. As a variant this technique may be used as 
follows: deal with the stomach by the two-clamp technique, then 
remove the tumor, leaving one clamp across the whole cut end of the 
gastric stump; now close the upper half of the organ by the basting- 
stitch, apply a rubber-bladed clamp to the remaining half along the 
greater curvature and remove the first clamp; conclude the operation 


if 


PACK AND LIVINGSTON—GASTRIC CARCINOMA 193 


by making an end-to-side gastrojejunostomy, oralis partialis, at the 
site of the remaining rubber-protected clamp. 

Method V: The Technique of “Traction Repair.” By this method 
the tumor-bearing segment of the stomach is used as a tractor until 
the gastrointestinal anastomosis has been partially completed. This 
technique suggested by Moynihan has special value for total or 
subtotal gastrectomies where suturing would otherwise be difficult 
on account of the high position of the abdominal esophagus or small 
stump of remaining stomach. The selected segment of jejunum (or 
mobilized duodenum) is aligned in the desired position to the 
posterior wall of the stomach, after turning the organ as a whole 
toward the left, and seromuscular interrupted mattress guy sutures 
are applied, followed by the first running seroserous row of gastro- 
enterostomy sutures. 

Suitable protecting laparotomy pads are now arranged in position 
and the stomach and bowel are ready to be opened. Two restraining 
clamps are placed across the body of the stomach to prevent leakage 
of gastric contents; the first clamp, of any variety, is placed to the 
tumor-bearing side of the line of anastomosis. The second clamp 
must be one with rubber-protected blades or of the “‘soft”’ variety, 
and this is placed to the oral side of the gastroenterostomy stoma. 
A clamp may also be placed on the jejunum as for any union of a 
segment of this portion of bowel with the stomach, although this is 
optional. The various steps of this traction technique and all clamp 
arrangements are shown in Figure 5. 

When the clamps are in place both the stomach and intestine are 
opened on a straight line 0.5 to 1 cm. from the first seromuscular 
suture. The second row of reparative sutures is taken as an all-layer, 
through-and-through running (Albert) suture. The tumor-bearing 
segment is now removed by severing the only remaining (anterior) 
wall of the stomach which is done with knife, scissors or cautery, on a 
line just beyond the plane of the anastomotic stoma. The anterior 
wall of the stomach is sutured to the remaining cut edge of the 
jejunum by continuing the thread of the second suture row anteriorly 
to constitute the third suture row in the form of an inverting Connell 
or Cushing suture. Clamps are now removed or loosened and if any 
points tend to ooze or bleed the offending vascular twigs are under- 
run with a suture-ligature. The anastomosis is now included by one 
or two rows of closely spaced stitches of non-absorbable material, 
making separate stitches not over 4 inch apart. 

When a stoma of less diameter than the entire cut end of the 
stomach is chosen, the portion of cut edge of the stomach not needed 
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for the union is separately closed by one of the methods already 
delineated. 

Method VI: The Clamp-Cut-and-Suture Technique. As the name 
implies this technique consists of a step-by-step or graded transsec- 
tion of the stomach. The procedure is executed as follows: the tumor- 
bearing segment is quickly removed by the double clamp technique, 
leaving the gastric stump temporarily closed by a single crushing 
clamp. The gastric stump is now dealt with by gradually cutting 
away the thin segment of cut end within the grasp of this crushing 
clamp. For this purpose a short-nosed rubber-bladed clamp is 
applied parallel to the crushing clamp and a short distance there- 
from; the stomach is incised between these clamps, shaving off a 
portion of the cut end held by the crushing clamp. This segment is 
repaired by the basting-stitch method, the rubber-bladed clamp is 
removed and the basting-stitch reinforced by a second inverting 
suture. 

This process is repeated,—clamping, cutting and repairing 
succeeding portions of the cut end of the organ until the whole cut 
end is closed or any part not needed for a gastroenterostomy stoma 
has been made secure. The advantages of the method are that 
bleeding and gastric leakage are always under control and that no 
crushed margin remains on the gastric stump. The method is a cross 
between the open and the closed techniques for repair and aims to 
gain the advantages of both while falling heir to the disadvantages of 
neither. This clamp-cut-suture technique Is also of value where the 
surgeon finds on surveying the cut end of the stomach, that he has 
cut through cancerous tissue and that an additional portion of 
gastric wall must be excised. 

Method VII: The “Open” Method. This variant needs scant 
description. As the name signifies the gastric stump Is dealt with by 
using no clamps. Multiple guy sutures, previously placed, serve to 
steady the remaining stomach for its subsequent repair, and tem- 
porary control of the cut end may be secured by digital compression 
of the gastric walls by an assistant. In a word, the method is analo- 
gous to a gastroenterostomy without clamps or to the open method 
for dealing with the duodenum. 

Some contamination of the operative field is certain to occur 
during this technique which makes this procedure theoretically 
inferior to other methods listed; yet it is a comfort in emergencies, 
to know that this technique may be employed and that its routine 
use has been advocated by certain surgeons of wide experience. 
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A convenient modification of this procedure is to place a barrage 
of Allis clamps over the cut end of the organ, compressing anterior 
and posterior walls together until the cut end may be sutured; these 
Allis clamps are removed one by one as the suturing progresses. 

Method VIII: Tubular Resection. This is a plastic operation 
which serves to create a gastric stump which somewhat resembles the 
small intestine in diameter. The line of transection of the stomach is 
curvilinear. All, or almost all of the lesser curvature and its lymph 
node-bearing region are removed, but less of the greater curvature is 
sacrificed. This makes resections possible that could not be performed 
by severing the stomach in a straight line at right angles to the long 
axis of the organ. Special curved clamps have been devised for such 
resections. Two of these are applied and the organ is severed along 
the curved path between them. It is as safe and easy to sever the 
stomach between these clamps as between the two rows of clips 
applied by a de Petz clamp. The closure is completed by the basting- 
stitch repair. 

Unfortunately, however, such special clamps are not always 
available or of a shape and size exactly suitable for the individual 
case. To obviate this difficulty, short, straight clamps may be used, 
aided by the clamp-cut-suture method of repair. Through-and- 
through cobbler’s stitches of a mattress variety may also be utilized 
to replace the use of clamps. Here a long straight intestinal needle 
pierces the anterior and posterior walls of the organ, just as has been 
described for the basting-stitch; the direction of the needle is then 
reversed, creating an occluding mattress stitch as shown in the insert 
of Figure 5. By utilizing double rows of such occluding mattress 
stitches the stomach may be closed at any point or in any line, curved 
or straight, and the organ severed between them. After the tumor- 
bearing segment Is severed the gastric stump Is further reinforced by 
rows of interrupted inverting stitches. 

Great flexibility of technique is soon acquired by combining any 
of the above listed techniques and any situation encountered may be 
successfully dealt with, once all of the methods have been clearly 
mastered. 

Method IX: Total Gastrectomy. Complete removal of the stom- 
ach has been described in previous publications. Here methods are 
delineated for creating a new food reservoir from anastomosed loops 
of intestine, for anchoring the jejunum to the diaphragm for addi- 
tional security and other special expedients discussed for concluding 
gastrectomies of this extent. Basically, however, the removal of the 
entire stomach is not markedly different as to technical methods than 
the removal of but a portion of the organ. 
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Dealing with Blood Vessels within the Gastric Walls. As the coats 
of the stomach are severed it is often advisable to cut first only the 
serous and muscular coats, leaving the mucosa temporarily intact. 
Here the cut muscular coats at once retract and the mucosa with 
its submuvosal vessel promptly herniates outward in such a fashion 
that each vascular twig may be under-run with suture ligatures and 
individually ligated and severed. This prevents all bleeding. 

Such a refinement of technique has distinct advantage and is a 
pleasure to witness, but must often be dispensed with for numerous 
reasons. This method for dealing with the gastric vessels is particu- 
larly applicable where the tumor is small, the stomach is easily 
mobiii ed and each step proceeds smoothly. 

Resections from Left to Right (in the Cardioduodenal Direction). 
All of the methods for partial gastrectomy thus far reviewed have 
been based on severing the duodenum first and the walls of the 
stomach last (operating in the duodenocardial direction). In many 
instances, however, it proves advantageous to reverse the order and 
to precede the duodenal section by first severing the stomach to the 
cardial side of the tumor and completing the gastroenterostomy or 
the repair of the gastric stump before removing the cancer. This is 
particularly expedient when troublesome adhesions are present in the 
neighborhood of the head of the pancreas or when the patient repre- 
sents a particularly poor operative risk. 

All parts of the procedure follow essentially the same technical 
methods given, but the order of their execution is reversed. No rule 
need be laid down and the surgeon may follow his own desires and 
individualize his operations in choosing whether to resect from right 
to left or from left to right. When the gastroenterostomy is per- 
formed first, before the tumor has been completely mobilized or 
removed, it becomes possible to conclude the operation in its midst 
by excluding or segregating the tumor, leaving it in situ until a 
second operation (a two-stage gastrectomy). 

Two-Stage Resections. Much may be said in favor of two-stage 
or graded gastrectomies for selected cases. The mortalities of the 
two operations, however, might equal or even exceed that of the 
one-stage operation in any extensive series. There are certain in- 
stances when the single stage resection would certainly lead to a 
fatality, and it is here that the tumor must be excised in stages, if at 
all. 

At times radiation therapy may be employed at the termimation 
of the first operation to aid in control of the neoplasm, or even to 
reduce its bulk; rarely a seemingly inoperable tumor is reduced to 
operable proportions by this method after a period of several weeks. 


4 
| 
i 
4 
| 
| 
{ 


198 PACK AND LIVINGSTON—GASTRIC CARCINOMA 


Transfusions and other supportive measures are vigorously em- 
ployed between stages. The chief cause for improvement proves to 
be an increased state of nutrition which is afforded by replacing a 
pyloric obstruction by an efficient gastroenterostomy. 

Wedge and Sleeve Resections. These are mentioned only to be 
condemned. They have little place in cancer surgery. A pedunculated 
polyp of doubtful malignant degeneration or an ulcer which may or 
may not be malignant may be successfully removed by a resection 
of limited extent, due to the early stage and slight spread of the 
neoplasm. In general, however, it is necessary and wise to remove not 
only the major portion of the stomach but also the associated 
paragastric lymph nodes and lymphatic channels. 

Dissections of Unusual Extent. Certain surgeons, notably 
Finsterer, have advocated removal of the entire greater omentum as 
part of the technique of partial gastrectomy. At times, also, more 
distant groups of lymph nodes may be excised; these may include the 
suprapancreatic nodes, and even some of the celiac or superior 
mesenteric nodes. Those who have followed patients subjected to 
resections of such unusual extent over a period of years have attested 
to a conviction that the increased number of long-term survivals 


fully justifies such extensive dissections for at least the carefully 
selected cases, despite a somewhat greater operative risk. In every 
case it is well at the conclusion of the resection to make a careful 
search for any enlarged lymph nodes that may have been missed; 
and any such should be removed. 


THE RESTORATION OF GASTROINTESTINAL CONTINUITY 


With the primary object of the operation completed and the 
cancer removed, the only remaining task is the safe reconstruction of 
a functionally efficient digestive tract through uniting the stump 
of the stomach to either the duodenum or jejunum. A veritable array 
of technical methods has been devised to meet this end. All of these 
procedures have been extensively used and their dependability 
tested. Thus the surgeon is free to choose at will whatever method 
will best meet the needs of the individual patient at the time of 
operation. 

Although repair of the gastrointestinal tract is but the aftermath 
of the excision of the neoplasm a vast literature—historical, con- 
troversial, and pedantic—has arisen concerning this secondary phase 
of gastrectomy. During the developmental period of gastric cancer 
surgery this extensive literature served a vital purpose. But it has 
now outlived its usefulness and remains alive only to clutter and 
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obstruct the subject, needlessly burdening the mind of student and 
inexperienced operator. 

The accompanying charts (Figs. 6 and 7) on gastrectomy sum- 
marize this subject. Here the many available operations are listed 
by their eponymic names, basically classified, and dates recorded 
when first proposed or applied. It proves difficult, however, for the 
surgeon even to memorize all of these methods or to retain in mind 
their historical interrelationships upon which the termjnology is 
based. 

Yet the operator should be consoled rather than disturbed by this 
multiplicity of methods. For he is thereby furnished with a wide 
range of optional techniques from which to draw for any specific 
need. Since each method in itself is essentially easy to execute, the 
complexity is found to reside chiefly in an intellectual mastery of so 
large a list of separate measures. This difficulty is obviated by 
focusing attention on the few fundamental principles which underlie 
all points of differentiation. Time spent in acquiring a thorough 
working knowledge of at least these fundamental principles of repair 
will be amply repaid in practical work. The more complete the 
intellectual mastery of this assortment of technical variables, the 
greater the confidence and ease in meeting unexpected complications 
and unusual problems while operating. How could any specific 
technique be successfully applied on the human which could not be 
accurately described or sketched from memory? It is the object of 
the ensuing portion of this article to present all of the useful tech- 
niques with as much simplicity, practicability, and ease of memoriza- 
tion as can be accorded this topic without sacrifice of accuracy of 
detail. 


I. GASTRODUODENAL RECONSTRUCTION (THE BILLROTH I PRINCIPLE) 


The earliest gastrectomies were terminated by suturing the open 
end of the gastric stump to the open end of the duodenum (terminal 
or end-to-end anastomosis). Every repair which makes use of the 
duodenum for the anastomosis is now referred to as a reconstruction 
on the Billroth 1 principle. Anastomoses which utilize the jejunum 
are collectively termed repairs on the Billroth 11 principle. 

Five types of gastroduodenal repairs are the following: 

1. End-to-end gastroduodenostomy (original Billroth 1 tech- 
nique). 

2. End-to-end gastroduodenostomy with flare of the duodenum 
(the Morison-Horsley technique). 
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3. End-to-end gastroduodenostomy with tubular reconstruction 
of the stomach (the Schoemaker technique). 

4. End-to-side gastroduodenostomy (the Haberer-Finney tech- 
nique). 

5. Side-to-end gastroduodenostomy (the Kocher technique). 

It should be noted that in these self-definitive names the initial 
word in the compound designations always refers to the stomach 
and the last word, to the duodenum. Figure 6 illustrates all of these 
variants of the Billroth 1 principle. 

1. End-to-end or Termino-Terminal Gastroduodenostomy (Billroth 
I Operation). In this technique the open end of the duodenum may 
be sutured to the region of the lesser curvature (oralis superioris), 
to the region of the greater curvature (oralis inferioris), or to the 
mid-portion of the cut end of the stomach (oralis intermedius). The 
so-called ‘‘fatal angle,’’ which is a point where two suture lines meet 
(Figure 6), has proved a deterrent to the use of this method for 
repair. Postoperative leakage at this point occurred with discourag- 
ing frequency in the early days of gastric surgery, leading to fistula 
formation, peritonitis, and often to death of the patient. Recent 
improvements in details of gastrointestinal suturing have gone far 
toward removing this danger. A special mattress stitch for use at this 
angle to ensure broad peritoneal approximation and added security 
is illustrated in Figure 6. Interrupted stitches of non-absorbable 
materials also add to safety of the repair and are essential in dealing 
with cancers. The portion of the stomach not used for the anasto- 
mosis, also may be covered by suturing the lateral wall of the duo- 
denum over this part of the gastric stump. Yet it was largely the 
insecurity of this deadly angle that encouraged development of the 
remaining forms of gastroduodenostomy. 

2. End-to-End Gastroduodenostomy with Flare of the Duodenum 
(the Morison-Horsley Technique). Rutherford Morison was the first 
to suggest splitting the duodenal stump in its long axis for a short 
distance (2 to 5 cm.) to widen or flare the opening of its cut end and 
bring the diameter of the duodenal stump into closer approximation 
to the diameter of the cut end of the stomach. Horsley later popu- 
larized the method. 

3. End-to-End Gastroduodenostomy with Tubular Reconstruction 
of the Gastric Stump (the Schoemaker Technique). This variant 
chiefly concerns the line of resection of the cancer. In place of a 
straight transverse line of section of the stomach a curved line is 
employed which removes considerably more of the lesser than of the 
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greater curvature. Special curved clamps may be used to accomplish 
this result, or sutures of special type may be employed. 

Advocates of this method point out that cancer spreads with 
greatest frequency along the nodes of the lesser curvature, making 
this region a marked danger point with regard to recurrence or 
incompleteness of removal. When the stomach is reconstructed as a 
long tube from the greater curvature this may be more easily united 
to the duodenum without tension and the two viscera fit one another 
more perfectly. 

The method is an adaptation to gastroduodenal repair of the 
principle of oralis partialis reconstruction which had earlier been 
advocated by Von Eiselsberg for gastrojejunal anastomosis. Techni- 
cal difficulties in sectioning the stomach and in subsequent suturing 
make this method applicable chiefly to selected cases with subtotal 
implication of the stomach by the carcinoma. It is possible by this 
method to close the end of the gastric tube, making a side-to-end 
repair, or to leave it open for an end-to-side gastroduodenostomy, as 
well as to unite the two organs in the end-to-end or terminal fashion. 

4. End-to-side or Terminolateral Gastroduodenostomy (the Haberer- 
Finney Technique). Here the cut end of the stomach is united to the 
side of the duodenum. To effect this union the duodenum is exten- 
sively mobilized before the cancer is removed. A bloodless fold of 
peritoneum, passing from the second portion of the duodenum to the 
posterior parietal wall of the abdomen, is cut. This incision is made 
parallel to and just beyond the convex curvature of the duodenum. 
The duodenum is then freed by blunt dissection from its posterior 
attachments, which restores its embryologic position as a midline 
organ with a posterior mesentery (Kocher mobilization of the 
duodenum). This resulting wide mobility of the bowel sometimes 
makes possible its anastomosis even to the abdominal esophagus. 

After removal of the gastric cancer the cut end of the duodenum 
is closed as previously described and the mobilized viscus united to 
the cut end of the stomach by an end-to-side union. The usual four- 
layered type of gastrointestinal suturing is employed, with inter- 
rupted stitches for at least the outer rows. After repair the ampulla of 
Vater lies opposite the anastomotic stoma, but this theoretical 
objection seems to cause no difficulty in actual use of the method 
which has proved satisfactory for selected cases. 

5. Side-to-End of Lateroterminal Gastroduodenostomy (Kocher 
Technique). This modification of the Billroth 1 principle is now 
chiefly of historical significance and but seldom applied. Here the 
cut end of the stomach is entirely closed and the open end of the 
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duodenum sutured to the side of the organ in a new anastomotic 
opening (a side-to-end repair). The resulting stoma is small and the 
suturing more difficult than in the previously described and more 
popular methods. 


II. GASTROJEJUNAL RECONSTRUCTION (THE BILLROTH II 
PRINCIPLE) 


The appended comprehensive table summarizes for reference and 
study all techniques for restoring the continuity of the gastro- 
intestinal tract which utilize the jeyunum for the anastomosis. 
(Fig. 7.) These many methods are termed, respectively, the Reichel- 
Polya operation, the Krénlein-Balfour operation, the Moynihan 
operation, the Mikulicz operation, etc. Yet they should not be 
viewed as actually constituting separate operations, since in reality 
they are but minor variants of the single surgical procedure, gastric 
resection. 

The psychological attitude of the surgeon on this point has 
significance, for it is requisite in the midst of apparent complexity 
to grasp the essential simplicity of the subject. This simplicity 
resides in the fact that as previously emphasized, only one method is 
applied to any individual patient and each proves relatively easy to 
perform. The availability of so wide a range of variants possesses 
great practical value. It is unwise for the surgeon to depend implicitly 
upon but a single procedure, as so often is done by the novice, for this 
leaves the operator totally unprepared to deal with the protean 
manifestations of gastric cancers. Increasing experience discloses 
that several techniques must be used as circumstances indicate; and 
the veteran surgeon in this field will make use of all of the most 
important and basic procedures so laboriously developed by his 
surgical forebears. The situation is one in which all confusion must 
be eliminated before the peritoneal cavity is opened, for confusion 
in the preoperative understanding of these optional methods, if 
unconquered, is certain to result in confusion in the midst of the 
operative work, at the expense of the patient’s interests, perhaps of 
his life. Unless the surgeon is fully prepared to deal with any type of 
tumor encountered he will find that the degree of preparation ade- 
quate for managing a small prepyloric cancer often will not suffice 
for the type of cancer actually present. The only dependable prepara- 
tion for gastric cancer surgery is that attained by penetrating all 
superficial intricacies of the subject and gained by acquiring ability 
to employ at will any technical method most advantageous to follow 
in the specific case at hand. 
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The many variants of the Billroth m principle are all based on 
six fundamental points, three of which are of major importance and 
three of lesser significance. The following are the major points: 
(1) Whether the anastomosis is made in front of or behind the 
transverse colon (anterior vs. posterior gastrojejunostomy). (2) 
Whether the open end of the stomach is used for the repair or this is 
closed and a new gastroenterostomy stoma is created (end-to-side 
vs. side-to-side union). (3) What direction is given to the jejunal loop 
in its alignment with the stomach (isoperistaltic vs. antiperistaltic 
anastomosis). The secondary and remaining considerations are as 
follows: (4) Whether the entire cut end of the stomach or but a 
portion is utilized, in the end-to-side repairs (oralis totalis vs. oralis 
partialis). (5) Whether or not a supplementary jejunojejunostomy is 
added to the gastrojejunostomy. And (6) Whether the jejunum is 
used in the form of a loop or is severed and the anastomosis made of 
the “en-y” type. 

The appended systematizing summary table of all the specific 
methods not only gives details as to each method but also allows 
them to be studied in groups according to points of similarity and 
difference based on these six fundamentals. There is good reason 
why the surgeon should fully investigate these interrelationships of 
the optional methods. For, during any gastric resection a series of 
important decisions must be reached before the operation can 
progress; for example, to make the anastomosis to the jejunum; to 
create a retrocolic stoma; to utilize the whole cut end of the stomach 
for the repair, etc. As these decisions are made, this automatically 
reduces the number of possible techniques from the original score 
or more to an ever decreasing field of possibilities. Under any given 
set of circumstances based on the six fundamental points (and these 
necessary decisions) only two, three, or four optional procedures 
remain for concluding the gastrectomy. This makes clear why the 
interrelationships and groupings of these techniques are almost as 
important as is knowledge of the separate methods themselves. This 
significant consideration is readily comprehended as the chart is 
perused and ensuing paragraphs are studied. 


SIDE-TO-SIDE OR LATERAL GASTROJEJUNAL REPAIR 


When the cut end of the stomach is entirely closed a new gastro- 
enterostomy stoma must be created. Two important techniques are 
then available for completing the operation: namely, (1) the original 
Billroth 11 technique and (2) the Mikulicz technique. These, with 
the exception of two or three very minor variants thereof and the 
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seldom used “en-y” type of anastomosis, exhaust the possibilities 
for reconstruction when the open end of the gastric stump is not 
utilized. This greatly simplifies problems of memorization of methods 
and of actual reconstruction and means that when a de Petz clamp 
is used or the stomach stump is otherwise closed, the surgeon need 
not consider the total of twenty or thirty possible methods for 
closure, but may then confine his attention to the two techniques 
named above and their minor variants. 

1. Tbe Original Billroth II Technique. The first operation using 
jejunum for the gastroenterostomy after resection of a cancer was 
performed in 1885 by Billroth, four years after this pioneer in gastric 
surgery executed the first successful gastrectomy (1881). The gastro- 
jeyunal union was made in front of the colon, an antecolic repair. 
The gastroenterostomy was made several! days prior to the extirpa- 
tion of the cancer because the patient was too ill at the first operation 
to withstand resection of the carcinoma. Postoperative conditions 
were so favorable that a second operation was decided upon and the 
tumor successfully excised. Since a functioning gastroenterostomy 
was already present, the cut ends of both duodenum and stomach 
were simply closed by inversion. These facts make clear that the 
original Billroth 11 technique was an antecolic, side-to-side, or lateral 
gastrojejunostomy, the direction of the jejunal loop being that 
shown in the illustration (Fig. 7), a so-called “isoperistaltic” align- 
ment. While these are the details of the specific Billroth 1 technique, 
the entire principle of utilizing the jejunum for the repair is now 
referred to as the Billroth 11 principle of closure, and of this principle 
there are many separate specific techniques which have been applied 
as modifications by numerous surgeons. 

2. The Mikulicz Technique. Mikulicz soon performed behind 
the transverse colon exactly what Billroth had done in front of the 
colon. Thus this operation (1889) was a retrocolic, side-to-side, or 
lateral gastrojejunostomy, with isoperistaltic alignment of the 
jejunal loop. An historical footnote on the development of gastro- 
enterostomies reveals why Billroth went in front of the colon for his 
original operation and Mikulicz used the posterior route, for posterior 
gastrojejunostomy for benign lesions was developed in the interval 
between these two operations for cancer.! A supposed advantage of 


1 The initial gastrojeyunostomy was performed for a benign lesion of the stomach and 
was devised by Anton Wolfler, an assistant of Billroth in his Vienna clinic. The year was 
that of the first resection, 1881; but gastrojejunostomy was never used for cancer until 
performed by Billroth himself in 1885, as above related. 

The first posterior gastrojejunostomy is commonly credited to von Hacker who 
performed the operation late in 1885. It is historically true that Courvoisier had made 
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the posterior route is that less distance is required between the 
duodenojejunal angle and the gastrojeyunostomy stoma, that is, the 
jejunal loop is shorter, which is reputed to lessen postoperative 
complications. A disadvantage is the obvious necessity of going 
through the transverse mesocolon to effect the union. 

It is of more than passing interest to note that while the above 
two techniques were among the earliest methods for repair after the 
resection of cancers of the stomach and although they were soon 
superceded for the most part by other techniques which utilized the 
open end of the gastric stump for the anastomosis, there has been a 
decided tendency in recent years to revert to these original proce- 
dures. This is accounted for by the development of such specia! 
suturing instruments as the de Petz clamp which automatically and 
quickly closes the entire end of the gastric stump. The so-called 
“basting-stitch” method for dealing with the stomach also closes 
the gastric stump and lends itself to a subsequent lateral or side-to- 
side repair. Unless such a side-to-side union is made, once the 
gastric stump has been completely closed, it becomes necessary to 
cut away a portion of the sutures or metallic clips after they have 
been put in place, which consumes time and represents a reduplica- 
tion of effort. For this reason it is usually easier to conclude the 
operation by use of either the original Billroth 1 technique or the 
Mikulicz technique. The optional Jittle-used and minor variants are 
shown in Figure 7. 


END-TO-SIDE OR TERMINOLATERAL GASTROJEJUNAL REPAIR 


The first of all the modifications of the original Billroth 11 tech- 
nique was that of Krénlein who advocated that the whole cut end 
of the gastric stump should be made a part of the gastrojeyunostomy 
stoma (1887). Such terminolateral or end-to-side unions, which use 
the whole cut end of the stomach have since become known as 
unions on the basic plan of Krénlein. The actual technique of Krénlein 
was an antecolic end-to-side gastrojejunostomy, oralis totalis (using 
the whole end of the stomach), with isoperistaltic jejunal alignment. 
The many additional techniques which use the whole cut end of the 
stomach may be seen at once by glancing at Figure 7 where all 
methods are grouped to bring out similarities and points of dis- 
tinction. The practical point is that the present-day operator is free 


an anastomosis behind the colon over three years earlier, but this had attracted no 
attention and was performed by an intricate method which never gained popularity and 
is now obsolete (going first through transverse mesocolon, then through gastrocolic 
ligament for a union to the front of the stomach). 
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to elect at will whether he will perform a lateral union (side-to-side) 
or choose a terminolateral union (end-to-side); that is, he may close 
the gastric stump and make a new anastomosis, or use the open end 
of the stomach as part of the stoma, as circumstances of any specific 
case indicate. 

It was at once felt that the resultant stoma in an end-to-side 
anastomosis might prove too large, since it so far exceeded the 
diameter of the normal pylorus; and it was proposed that a portion 
of the cut end of the stomach be closed and only the remainder, near 
the greater curvature, be employed for anastomosis to the jejunum. 
The first to execute this modification was von Eiselsberg (1888) and 
this oralis partialis principle for gastrojejunostomies became known 
for all techniques which made use of it as operations on the basic 
plan of von Eiselsberg. Just as the modern surgeon is free, then, to 
unite the stomach to either the duodenum (Billroth 1 principle) or 
to the jejunum (Billroth 1 principle); and just as he is free to close 
the gastric stump and make a side-to-side union or to leave this 
open and make an end-to-side union; so is he free to use the whole 
end of the organ (operating on the plan of Krénlein, oralis totalis), 
or to utilize only a part of the cut end of the organ after closing the 
region of the lesser curvature (operating on the plan of von Eisels- 
berg, or making an oralis partialis). 

The early sequence of events, which is now of importance only 
as a means for clearly understanding basic pomts of anatomic 
variation between optional methods for repair and of memorizing 
accurately the eponymic terminology which tends to be retained, is 
seen to have been as follows: In making gastrojejunal repairs 
Billroth (1885), Krénlein (1887) and von Eiselsberg (1888) all 
worked in front of the colon—the first doing a side-to-side anasto- 
mosis, the second doing an end-to-side union with oralis totalis, and 
the third doing an end-to-side union with oralis partialis. These 
early workers were followed by Mikulicz (1889) who went behind the 
colon to do the initial retrocolic operation for gastric cancer. The 
surgeon may now follow any or all of these procedures in his own 
cases, remembering the names of the originators of the techniques 
if he so desires, or brushing these aside to describe his operation on a 
purely anatomic basis. 

A. Antecolic End-to-Side Repairs. The important eponymic 
techniques for gastrojeyunostomies using the open end of the stomach 
in front of the transverse colon are but four in number. The first two 
of these are identical and all but one have already been described 


in principle. 
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1. Tbe Krénlein Technique. This is an antecolic, end-to-side 
gastrojejunostomy, oralis totalis, with isoperistaltic jejunal align- 
ment, as amply discussed. It is the first operation to use the 
whole cut end of the gastric stump for the union to the jejunum, 
and was the first modification to be made’of the Billroth um 
principle. 

2. The Balfour Technique. This is identical with the above 
technique and represents a late popularization of the Krénlein 
method. The long period (over thirty years) after the work of 
Krénlein in which this technique was almost entirely dropped in 
favor of various retrocolic repairs justified its revival as almost a 
new technique (an antecolic end-to-side gastrojejunostomy, oralis 
totalis, with isoperistaltic alignment of the jejunum). Confusion is 
avoided by giving this procedure its proper name as a compound 
designation, the Krénlein-Balfour operation, honoring both originator 
and popularizer of this most useful method. Balfour also advocated 
a supplementary lateral anastomosis of the ascending and descend- 
ing limbs of the jejunal loop for selected cases. 

3. The Moynihan Technique. This differs from the above two 
procedures only with regard to the direction of the alignment of the 
jejunum which in this case is antiperistaltic. This means that the 
distal or efferent limb of the jejunal loop leaves the lesser curvature 
of the stomach and passes toward the right rather than leaving the 
greater curvature and passing toward the left as is the case with the 
isoperistaltic unions. This topic which has always proved puzzling 
to the student is discussed under a separate heading where the dis- 
tances from duodenojejunal angle to anastomotic stoma for the 
various techniques are also discussed. The surgeon should grasp the 
principle involved rather than arbitrarily remember a set distance 
for each specific operation. For the Moynihan method the dis- 
tance is approximately 4 to 6 inches (10 to 15 cm.). The Moynihan 
method, then, is an antecolic, end-to-side gastrojejunostomy, oralis 
totalis, with antiperistaltic jejunal alignment. Since Moynihan also 
described an “‘en-y”’ type of anastomosis the procedure has at times 
been called a Moynihan 11 method, but this refinement is needless 
since all gastroenterostomies “‘en-y’’ are so seldom performed (see 
subsequent heading on “‘en-y” unions). 

4. The von Etselsberg Technique. This has already been defined 
and is an antecolic, end-to-side gastrojejunostomy, oralis partialis, 
with isoperistaltic alignment of the jejunum. It represents the first 
application of the oralis partialis plan of anastomosis to gastrojejunal 
repairs. 
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Whenever the surgeon plans to unite a loop of the jejunum to the 
open end of the stomach in front of the colon, then, the above three 
methods are his only options. This knowledge, combined with that 
of “‘en-y”’ operations, later discussed, and of the Billroth 11 technique 
for an antecolic union with the closed end of the stomach exhaust 
the whole subject of antecolic unions and reveal the essential sim- 
plicity of this topic of optional methods. 

B. Retrocolic End-to-Side Repairs. Only two ways are available 
for uniting the side of a jejunal loop to the end of the stomach 
retrocolically. One of these is to use the whole cut end of the stomach, 
which has had two prominent advocates; the other is to use but a 
portion of the cut end (posterior application of the partialis stoma 
plan), which also has had two prominent advocates. 

1. The Reichel Technique. Reichel performed behind the colon 
what Kroénlein had done in front of the colon, namely, used the 
whole cut end of the gastric stump for the repair. The operation is, 
therefore, a retrocolic, end-to-side gastrojejunostomy, oralis totalis, 
with isoperistaltic alignment of the jejunal loop. The procedure was 
described in 1907 (Reichel) and later popularized by Pélya (1911). 

2. The Pélya Technique. This is identical with the above 
method, hence its proper designation should be the Reichel-Pélya 
operation. No method of reconstructing the gastrointestinal tract 
after resections for cancer has been so widely employed. 

3. The Hoffmeister Technique. This is a retrocolic utilization of 
a part of the cut end of the stomach for the reconstruction. It repre- 
sents an operation behind the colon corresponding to that of von 
Eiselsberg’s operation in front of the colon. More of the lesser than 
of the greater curvature is resected, the region of the lesser curvature 
is then repaired, and the anastomosis to the jeyunum is made with 
the remainder of the cut end of the stomach nearer the greater 
curvature. The full description of the operation is: a retrocolic, 
end-to-side gastrojejunostomy, oralis partialis, with iso-peristaltic 
jejunal alignment. 

4. The Finsterer Technique. This represents chiefly a populari- 
zation of the Hoffmeister technique just described. Hoffmeister 
published his operation in 1905 while Finsterer described his tech- 
nique in 1911. Both are retrocolic applications of the oralis partialis 
principle of repair after extensive removal of the lesser curvature. 
Finsterer adds removal of the entire greater omentum during the 
stage of excision of the tumor to many of his operations. The proper 
designation for this retrocolic method of repair should be by the 
compound name, the Hoffmeister-Finsterer operation. 
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The Alignment of the Jeyunal Loop. The loop of jejunum may be 
attached in line with the long axis of the stomach, transverse to this 
long axis which means from curvature to curvature, or obliquely. 
When the alignment follows the long axis of the stomach one limb 
of the loop runs toward the patient’s left and the other toward his 
right. Since the first portion of the jejunum normally travels down- 
ward and toward the left within the peritoneal cavity, it is said that 
the jejunal loop has been attached in a “normal” or “‘isoperistaltic”’ 
direction when the distal limb takes this same direction, namely, 
downward and toward the left. The term has become fixed in surgical 
literature but has always excited complaint. If the prefix “iso” 
referred to the jejunum only and meant “in the same direction as 
usual” the matter would present little difficulty; but isoperistaltic 
means, literally, with peristaltic wave traveling in the same direction 
in the stomach as in the jejunum after the alignment. It is not easy 
to show that this is ever the case, no matter how the alignment is 
made. Yet since no better term has ever been proposed this terminol- 
ogy continues to be employed but continues to prove confusing. 

The best practical solution is to accept arbitrarily as a definition 
of an isoperistaltic alignment, a situation where the distal or efferent 
limb of the jejunum Jeaves the greater gastric curvature traveling 
downward and toward the patient’s left, in approximately its normal 
course. An antiperistaltic union, per contra, means one in which the 
distal limb of the jejunum either passes toward the right or leaves the 
lesser curvature of the stomach and passes toward the right, which 
distorts it from the normal course. There is no trouble in memorizing 
these alignments when it is kept in mind that the single method of 
gastrojeyjunostomy now in use which calls for an antiperistaltic 
alignment is the Moynihan technique (sometimes called the Moyni- 
han 11 method). While the original gastrojejunostomy which Wolfler 
performed for benign lesions of the stomach was also an anti- 
peristaltic alignment, this author changed soon afterward to the 
isoperistaltic alignment. 

The major point in attaching the small bowel to the intestine is 
to ensure that the gastric contents enter the distal or efferent limb 
after the reconstruction rather than to be forced backward toward 
the duodenum, producing the dreaded vicious circle. The distance of 
anastomosis from the duodenojejunal angle has a bearing on this 
point. For isoperistaltic end-to-side repairs in front of the colon 
(Krénlein-Balfour; von Eiselsberg) the proximal limb of the jejunal 
loop must be long, since it travels from the duodenojejunal angle 
over the colon and the greater omentum to the lesser gastric curva- 
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ture before the anastomosis begins; here at least 10 to 14 inches 
(25 to 38 cm.) of proximal jeyunum are needed between the lesser 
curvature and the end of the duodenum (the angle). The exact 
distance depends somewhat on the amount of stomach removed, 
the mobility of the jejunum and the amount of fat in the transverse 
mesocolon and omentum. With such long limbs to the loop a supple- 
mentary jejyunojeyunostomy (Braun anastomosis) is often expedient, 
made just below the plane of the transverse colon. 

For the antecolic repair of Moynihan, (which is antiperistaltic in 
alignment), the proximal jejunal limb need only be 4 to 6 inches 
(10 to 15 cm.), since the duodenojejunal angle and the greater gastric 
curvature lie at a relatively close distance from one another. 

For such retrocolic anastomoses as the Reichel-Pélya or Hoff- 
meister-Finsterer techniques the distance from the duodenojejunal 
angle to the lesser curvature requires a jejunal length of about 4 to 
5 inches (10 to 13 cm.), although this may be some what increased if 
desired. 

Regardless of the exact distances advised as proper, the surgeon 
should be on the alert at this stage of the operation to see for himself 
that the length of the proximal limb of the jejunum is neither 
too long nor too short. At the termination of the gastrointestinal 
suturing he must also decide with each individual case whether or 
not a supplementary jejunojejunostomy should be added to the 
gastrojejunostomy. 

A technical variant known as the Lahey technique may appropri- 
ately be described here. This consists of mobilizing the duodeno- 
jejunal angle before an anastomosis is made, freeing the terminal 
duodenum. This simplifies the matter of distances, for by this 
mobilization the terminal duodenum and first part of the jejunum 
are made to lie entirely above the attachment of the transverse 
mesocolon to the posterior abdominal wall. This is reported by the 
originator to reduce postoperative complications, since after a 
posterior gastrojejunostomy by this method only the distal or 
efferent limb of the jejunal loop will traverse the hole made in the 
transverse mesocolon. The Lahey operation is terminated as a 
retrocolic, end-to-side union, oralis totalis, with isoperistaltic align- 
ment of the jejunal loop. In a word, it is a Reichel-Pélya operation 
supplemented by preliminary mobilization of the duodenal angle. 
Details of the technique include: (a) making the hole in the trans- 
verse mesocolon just to the left of the root of the ligament of Treitz, 
guarding carefully against injury to the middle colic artery; (b) 
bringing an ample loop of jejunum through this rent to allow for a 
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Reichel-Pélya anastomosis, with no tension on the proximal jejunal 
limb after the repair is complete and the small gastric stump has 
retracted high into the left hypochondrium; (c) dividing the liga- 
ments of Treitz, from its lowest insertion into the jejunum, up to its 
origin in the mesenteric root. ‘‘This permits the mobilization of the 
uppermost part of the jejunum, so that the proximal loop of jejunum 
now anastomosed to the,stomach can be passed up through the slit 
made in the transverse mesocolon, and in this way the entire proxi- 
mal loop of jejunum is brought above the mesocolon and is excluded 
from the greater general peritoneal cavity.’ At the conclusion of the 
operation the slit in the transverse mesocolon is snugly sutured about 
the single limb of bowel (distal limb of jejunum) which traverses 
this structure. 


ANASTOMOSES “‘EN-Y”’ 


The only remaining group of gastroenterostomies to be described 
is that in which the jejunum is severed before being aligned to the 
stomach rather than being aligned as a loop. The best known “‘en-y”’ 
method is the Roux technique (1893) in which the distal segment of 
the jejunum, after the bowel has been severed, is united to the open 
end of the gastric stump as an end-to-side union retrocolically ; a 
supplementary anastomosis is made between the end of the proximal 
segment of the jeyunum and the side of the distal segment, at a 
convenient point (end-to-side jejunojejunostomy), which unites 
these segments of bowel in the form of a “‘y.” (Fig. 7.) It is obvious 
that the cut end of the bowel can be anastomosed to the stomach 
not only retrocolically, but also in front of the colon; the union may 
be end-to-end, end-to-side, side-to-end, or side-to-side, which 
produces a wide variety of optional closures, the names of which need 
not be retained. “‘En-y”’ anastomoses are seldom employed save 
where extensive carcinomatous adhesions are encountered which 
include the small intestine and make it difficult to deliver a jejunal 
loop to the region of the stomach. Suturing details are more com- 
plicated and, in general, the method is one which is held in reserve 
but proves invaluable in rare instances. 


GASTROINTESTINAL SUTURING 


The four-layer gastroenterostomy suture methods well known to 
every surgeon are employed in this second phase of repair after 
gastric resection; but at least the outer two rows should be of a 
non-absorbable material, and interrupted stitches are decidedly 
preferable for these outer rows and for all reinforcement sutures. 
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The omenta should be freely drawn upon to cover suture lines for 
final support. Stitches should be especially close (1¢ inch) in suturing 
the walls of the cancerous stomach because of delayed healing. These 
are snugly drawn but not made tight enough to cause necrosis. 
Gastroenterostomy stomas after resection for gastric cancer should 
be of wide diameter to allow for contracture or for invasion in cases 
of recurrence (214 to 3 inch stoma). The longitudinal incision in the 
jejunum is always made a little shorter than that in the stomach, 
since jejunal walls are thinner and more distensible. The rent in the 
transverse mesocolon after retrocolic unions is stitched to the gastric 
side of the anastomosis if this will cause no distortion; otherwise it is 
lightly caught about the two limbs of the jejunum traversing this 
structure. 

Gloves are changed and clean drapes applied at the end of the 
gastroenterostomy repair and before the abdominal wall is repaired. 
“Rough handling, rough wiping, in fact roughness of any kind is to 
be scrupulously avoided; the light hand, here as always within the 
abdomen, is essential.” 

Drains are seldom required, but a gutta percha strip or split tube 
may be inserted if gross contamination has occurred or if postopera- 
tive insecurity is feared. Postoperative fistula formation, particularly 
at the duodenal stump, is a serious complication and must be 
rigorously guarded against by meticulous care in placing sutures. 
Fear of an operative death because of time necessity for scrupulous 
accuracy in the placement of stitches should never be commensurate 
with the fear of any postoperative insecurity. Slight contamination 
of the peritoneal cavity and intraperitoneal pads at the time of 
operation, likewise, has none of the danger that is attached to the 
slightest degree of postoperative leakage. 


CHOICE OF METHODS 


There are few absolute indications for the selection of any 
particular technique. The choice of methods is largely a matter of 
training, preference, and individualization. When a suturing instru- 
ment is employed a side-to-side union is usually the simplest method 
for closure; but there should be no hesitation in cutting away a 
portion of the temporary hemostatic clips in order to select some 
form of end-to-side procedure. If the whole viscus is involved a total 
gastrectomy is the only possible curative operation; when there is 
subtotal implication of the stomach it is often possible to cope with 
the situation by a curved line of section of the stomach, which 
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necessitates closure by the von Eiselsberg, the Hoffmeister, the 
Finsterer, or the Schoemaker technique. 

The Billroth 11 principle of repair is to be preferred to the 
Billroth 1 plan of anastomosis except for small tumors where the 
duodenum can be attached to the gastric stump without undue 
tension. To employ the Billroth 1 principle often tempts the surgeon 
to try to conserve more stomach than is consistent with safety. It 
should be a rule to remove as much of the stomach as can be accom- 
plished without making subsequent gastrojejunostomy too difficult. 

““En-y”’ anastomoses are used only under the demand for such 
an unusual procedure as dictated by the presence of complicating 
adhesions. The question of supplementary jejunojejunal anastomosis 
must be decided in each individual case at the conclusion of the 
gastroenterostomy, but is added when it appears that there may be 
either anatomic or physiologic obstruction to the free passage of 
biliary and duodenal fluids into the small intestine beyond the 
gastroenterostomy stoma. The most popular type of reconstruction 
after resections of gastric cancers has been the Reichel-Pélya 
technique, or its antecolic counterpart, the Krénleimn-Balfour 
operation. 


SUMMARY 


The purpose of gastrectomy for cancer is a wide removal of all 
carcinomatous tissue within the stomach and juxtagastric lym- 
phatics. The two divisions of the operation (A) extirpation of the 
cancer and (B) restoration of gastrointestinal continuity should be 
sharply differentiated. Selection of the technique for anastomosis 
should as a rule be delayed until the stage of excision has been con- 
cluded. No single method for repair proves suitable for all cases. 
Flexibility of technique is a prime requisite in gastric cancer surgery. 
The score of optional methods available provide ample means for 
safe reconstruction of the digestive tract no matter how extensive 
the carcinomatous invasion. 

Alignment of the parts without tension, meticulous care in sutur- 
ing to ensure broad peritoneal approximation, the use of non- 
absorbable suture materials for the outer rows of sutures and free 
use of interrupted stitches, are essentials that cannot be disregarded 
with impunity. 

The entire subject of gastrointestinal repair after resections for 
carcinoma has long been considered complex and difficult; but much 
of the apparent complexity is pedantic. Relative simplicity is 
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obtained by focusing attention on the six fundamental anatomic 
points which underlie similarities and differences between all 
methods. The operations should be anatomically described for 
postoperative records, whether or not eponymic names are added. 

Palliative operations for stomach cancer offer little prolongation 
of life. In a disease so rapidly fatal without excisional surgery a con- 
siderable operative mortality may be faced with equanimity. An 
attempt should be made to remove the cancer in one or two stages 
wherever there appears to be reasonable hope of success. In com- 


petent hands partial gastrectomy for cancer has proved to be “‘an 
operation without undue risk but an operation of generous promise.” 
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